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SECTION 1
OVERVIEW

This final technical report on the development of a generalized
explanatory base operating support (GEBOS) model covers applied basic
research undertaken by General Research Corporation (GRC) from 1 June
through 30 November 1979. Project work has been funded by the Air Force
Office of Scientific Research (AFOSR), under Contract F49620-79-C-0146,
in behalf of the Directorate of Manpower and Organization (AF/MPM), Head~
quarters, United States Air Force. The focus of this work has been on

full development of the GEBOS model for three test commands.and on pro-

totypical extension of the model concept to encompass selected mission

impacts of base operating support (BOS) changes.

1.1  BACKGROUND

The research documented here is an outgrowth of earlier GRC work
addressing the feasibility of deriving and applying aggregate BOS work-
load/output indicators for use as management tools at the Air Staff

1evel.l This earlier work concentrated on the derivation of aggregate

workload and manpower relationships for the BOS program elements of Air
Training Command (ATC), Strategic Air Command (SAC), and Tactical Air
Command (TAC).2 it was undertaken in recognition of a need for more
precise means of quantifying BOS outputs and the manpower associated

with varying output levels. Major results included:

° Compilation of a pilot workload iandicator data base to

support time series and cross-sectional analyses of

lE. J. Schmitz, R. Somers, and T. Vassar, Pilot Program to Develop
Aggregate Base Operating Support Workload Indicators for Use in Air
Staff-Level Manpower Management, Report 1059-01-79-CR, General Research
Corporation, March 1979.

2Re.spectively, program elements 85796, Base Operations (Training); 11896,
Base Operations (Offensive); and 27596, Base Operations.




manpower and output relationships within BOS functional

categories.l

Establishment, through objective experimentation, that use-
ful BOS workload indicators could be derived to support Air
Staff-level manpower management and presentation of require-
ments to the Cffice of the Secretary of Defense (0SD), the
Office of Management and Budget (OMB), and the Congress.

Preparation of a concept and implementation plan for an

Air Force-wide Aggregate Workload Indicator System.

Development of a prototype GEBOS model which could use man-

power workload~indicator relationships to:

- Estimate the impact of a given increase or decrease
in manpower on projected outputs or capabilities by

function and major command.

- Project the manpower impact of a given workload in-
crease or decrease by function, program element (PE),

and command.

- Explain the apparent interdependency of various work-
load measures, including support-on-support relation-
ships implicit in BOS.

As addressed below, this most recent effort has been concentrated

on refinement of the GEBOS model to erxance its usefulness as an Air

Staff management tool.,

1Administration; ret.il supply operations; maintenance of installation
equipment; other base services; morale, welfare and recreation; other
personnel support: and bachelor housing operations. These functional
categories are defined by 0SD and are made up of aggregations of Air

Force functional accounts.




Research objectives and associated tasks have been as follows:
. Data collection and analysis:

- Identify additional data requirements necessary to con-

1.2 OBJECTIVES
|
tinue development of the current prototype GEBOS model.

- Update the pilot workload indicator data base with the

most current data on:

- Manpower authorizations by base, function, mili-

tary/civilian status, and PE.

- Workload, as detailed in various standardized

reports.

- Specialized workloads as detailed in responses
from SAC, TAC, and ATC to requests for specific
data.

- Refine gross workload indicators to more reliably

reflect workload data content and physical outputs.

- Refine and update previously derived factors using

current and, where appropriate, annualized data.
° Full development of the GEBOS model for test commands:l

- Continue development of the GEBOS model based on con~
cise systems and operations research and analysis to

assure accurate and consistent model performance.

- Incorporate precise workload indicator/manpower inter-
relationships into che BOS model to realistically
simulate the complex impact of BOS manpower adjust-

ments and associated changes.

- Maintain throughout the model refinement process a

prime focus on real-world intzraction of data elements,

lSAC, TAC, and ATC.
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on generating meaningful model output, and on substan-
tive manpower/workload relationships in a form usable

and meaningful to Air Staff and higher authorities.

Trovide an operating GEBOS model, covering the test
commands, on a commercial computer system with docu-
mentation to include a system description and an up-

dated copy of the data collected for analysis.

) Exploration of GEBOS model extension to mission impacts:

Initiate research on correlation of mission impacts

with BOS changes.

Identify key mission output measures; review existing
reports, project outcomes, and data that deal with
related igsues; and designate the test command(s)

selected for mission impact research extension.

Collect additional data on primary mission activity
for correlation of the impact of BOS changes to in-
clude altarnative measures of mission effectiveness/

readiness.

Investigate mission manpower and primary mission
activity in detail for the selected operational com~

mand.

Analyze aggregate BOS relationships to primary mission
capability, particularly in such BOS areas as supply,
equipment, and maintenance; focus on determining the
validity and consistency of such relationships and
select the most usable form of these relationships for
modeling test command mission/BOS manpower/workload

relationships for extension to other commands.

Prepare a draft plan for incorporation of an exten-

sion to missicn relationships in the GEBOS model.
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- Provide the user activity (HQ USAF/MPM) a demonstra-
tion of the prototype mission impact GEBOS model using

a commercial computer system,

This report will detail the accomplishment of the objectives and

ta °s enumerated above.
1.3 SUMMARY OF ACCOMPLISHMENTS
1.3.1 Data Collection and Analysis

Data needs to continue GEBOS model development were identified to
AF/MPM and discussed with Air Force Management Engineering Agency (AFMEA)

personnel in June 1979. Manpower authorizations and workload data for
FY78 were obtained from AFMEA, the Air Force Accounting and Finance
Center, the Air Force Data Services Center, the three test commands, and
certain other sources. These data were used to update the pilot workload
indicator data base which was reactivated on the Computer Sciences Tele-
processing System (CSTS) in July 1979. Section 2.1 and Appendixes A
through E provide details.

Analysis efforts completed included:

9 Comparison of FY78 manpower and workload data to that pre-~
viously obtained for FY77.

. Identification of those FY78 workload indicators highly

correlated with related functional manpower.

' Development of FY78 GEBOS model production functions through
multivariate regression analysis, including modification of
estimating equations to incorporate ''best' predictive vari-

ables.

° Analysis of workload intercorrelations to aevelop workload

interrelationship equations for the GEBOS model,

Section 2.2 is an extended discussion of this work, while Appen~
dixes B through E document supporting quantitative data.
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1.3.2 Full Development of the GEBOS Model for Test Commands

Significant achievements were made in the continued development of

the GEBOS model. In its prototype form,l it served fundamentally as a
descriptive model which associated specified changes in BOS manpower (by
functional category) with changes in a set of primary workload indica-
tors.2 Using simultaneous production function equations (with coeffi-
cients derived through stepwise multivariate analysis of FY77 workload
and manpower data from the pilot workload indicator data base), it allowed
for the "support-on-support" change implicit in the BOS sector of instal-
lation operations. Its potential utility was for quantification of esti-
mated changes in output to support budget requests/reviews or to estimate
the workload capability impact of directed reductions (given a constant
production function). Specific limitations of the prototype included

the following:

o Absence of a suitable basis for distributing (by functiomal
category) manpower changes associated with a given workload

change.

° Limited options for specifying manpower changes (i.e., total

manpower or single function only).

® Changes in manpower across functional categories could only

be distributed on a pro rata basis,

° Interrelationships to account for "support-on-support' were

limited only to the three population variables.2

. Descriptive capability was limited to only seven non-popula-
tion primary workload indicators.

° Base closures (or openings) could not be treated in combina-

tion with other postulated changes.

lSchmitz et al., op. cit.

2Base population, travel transactions, supply transactions, supply item
records, vehicle inventory, vehicle mileage driven, total population
supported (including dependents), military population, weighted rations
served, and visiting officer quarters.,

1-6




The current operational version of the GEBOS model has been designed
to overcome these limjitations. Its full capabilities were demonstrated
to AF/MPM personnel on 14 November 1979 using the CSTS commercial time-

sharing services. Specific features include:

® Use of linear programming methodology to solve an expanded

simultaneous equation set.

] Capability to account for interrelationships among all pri-

mary workload and population variables.

. Incorporation of production functions for additional descrip-
tive workload indicators even though not used as primary

variables due to lower significance in multivariate analyses.

- Complete user flexibility for input of both manpower (by
functional grouping) and primary workload variables.

° Consideration of interrelationships among all primary work-
load indicators in accounting for "support-on-support'

relationships.

. Integration of capability to exercise base closing/opening

options in conjunction with other BOS changes.

The adoption of linear programming methodology represents the most
significant new feature of the GEBOS model and provides a capability to
use the model in a normative (or optimizing) as well as a descriptive
mode. As it presently operates, the objective function maximizes work-
load (output) capability and minimizes slack functional manpower for a
given manpower change or it minimizes BOS manpower (and functional slack)
for a given workload change. The coefficients of the objective function
assume equal value for all functional capabilities; however, by relaving
workload interrelationship constraints and applying judgmental weights
to functional indicators on manpower, the model has the potential for
providing functional manpower/workload distributions consistent with
user priorities. Full utilization of this latter capability will require

some further experimentation and development.




At present, the GEBOS model also has rudimeutary capability for

use as a predictive model for manpower programming, since user input
changes in supported mission populations can be used to generate BOS
changes by workload and function. In this form, however, the model does
not differentiate types of workload generated by different primary mis-
sion units. This latter capatility needs fuller development as will be
discussed later when treating developmental work on the GEBOS model
mission impact capability. Sections 3.1 and 3.2, augmented by Appendixes
F and G, provide full detail on basic GEBOS model design and operation.

Model verification and validation have been a key challenge during
this iesearch period. If the model is to be used with confidence for
explaining/justifying BOS manpower and workload indicator relationships
to higher authority, for estimating functional distributions of BOS man-
power and/or workload changes, or, eventually, as a manpower programming
and allocation tool, it must, within acceptable limits, approximate the
results of detailed standards applications at major command level. Four
principal approaches to the determination of model validity have been
identified.

o Internal verification of computational methodology using

existing data.
° Validation through application of historical data.

. Validation through comparison with direct application of
standards and guides.

. Validation through comparison with standard/guide application

resulting from programmed mission (force structure) changes.

Internal verification of the .urrent GEBOS model has been success-
fully completed; given either FY78 manpower authorizaticns or workload
indicators, the model accurately replicates the workload and manpower

data used for derivation of the functional category production functioms,




As an initial validation step, FY77 production functions have been
used with FY78 manpower and workload data and FY78 production functions
have been used with FY77 manpower and workload data. In both cases,
there were frequent differences of 10Z% or more between actual and pre-
dicted manpower/workload in certain functional categories. While these
differences are to be expected due to year-to-year changes in produc-
tivity (generally, productivity increases were indicated) and fall within
expected limits, this process cannot be considered a precise validation
technique. It does, however, highlight the desirability of annual update

of regression coefficients used in production functions.

Certainly validation through direct standards/guides application
is a preferred method. Because of the workload it would have imposed
on Air Force activities, and certain technical complications, a full
validation of this type was not undertaken during this research period.
A trial priceout of SAC supply standards was completed and established
that, allowing for assumptions which had to be made, the GEBOS model
prediction for the retail supply operations functional category repli-
cated actual standards applications within reasonable limits.

The fourth approach to validation, comparison with standard/guide
application resulting from programmed force structure changes should
provide the most acceptable basis for validation. This approach should
be undertaken when full mission/force structure capabilities have been
integrated in the model. At that point, the model can be tested against
actual force structure changes which have been entered in command manpower
data system unit authorization files. Once satisfactory explanations for
differences have been developed and appropriate adjustments made, the
GEBOS (mission) model can be effectively extended for use as a programming

and allocation tool.

Section 3.3 and Appendixes H and I provide additional details om
validation.



1.3.3 Exploration of GEBOS Model Extension to Mission Impacts
Extension of the GEBOS model to deal with the direct mission im-

pacts of BOS manpower and workload capability changes has two major

objectives:

° To provide a means for relating BOS changes quantitatively

to changes in war-fighting capability.

. To permit the GEBOS model to be used as a force-structure

related manpower programming and allocation tool.

During this research period, various mission output measures with
potential for GEBOS use in quantifying mission effectiveness/readiness
were identified. The concertual approach identified as preferred has

the following features:

° Correlating peacetime mission capabilitr measures (e.g., fly-
ing hours, training sorties, UE aircraft Ly mission design
series, etc.) and mission unit manpower to primary BOS work-
load indicators such as supply transactions, fuel consumption,

etc.

° Incorporation of mission relationships in the existing linear

programming model set of constraint equatioms.

. Adjustment of BOS manpower and primary workload indicators
as a function of changes in specified force units and their

associated workload/capability measures {(programming mode).

o Assessment of force unit/capability impact of BOS manpower
changes subject to user input priorities/constraints on

distribution of force capability changes.

® Linking of peacetime mission unit workloads to wartime
mission capabilities through specific unit capabilities as
identified in the designed operational capability statement.

. Quantification of final war-fighting capability changes in
terms of sorties and/or flying hours planned for application

under a given wartime scenario.
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Preliminary analysis of BOS/mission workload relationships was
conducted using TAC as the test command and a prototype GEBOS (mission)
or GEBOS-M model was demonstrated for HQ USAF/MPM representatives on
28 November 1979. Section 4 and Appendix J provide details to include
a draft plan for full development of the GEBOS-M model. Also developed
in Section 4 is a concept fer alternative GEBOS-M model operation where
mission capabilities are held constant and selected production function

adjustments are made to account for BOS changes.

1.4 PROFESSIONAL PERSONNEL ASSOCIATED WITH THE RESEARCH EFFORT

Mr. Edward J. Schmitz, senior analyst, served as principal investi-
gator and project manager throughout this research period (June through
November 1979). Study team members consisted of Mr. W. Roger Johnson,
senior analyst; Mr. Henry C. Alberts, principal scientist; and Dr. Thomas
B. Vassar, consultant in the areas of mathematical modeling and computer

programming.

GRC management oversight was provided by Mr. Norvin E. Rader,
senior analyst, and Mr. Jack I. Posner, principal scientist and Asso-
ciate Director for Management and Organization. Mr. Richard L. Somers,
principal scientist and Vice President/Director of Resource Management
Operations provided senior supervision, made technical contributions
throughout the period, and participated as co-author in the preparation
of this report.
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SECTION 2
DATA COLLECTION AND ANALYSIS

This section summarizes the principal activities and findings of
the data collection and analysis effort. The detailed results and sup~

porting information can be found in Appendixes A through E.

2.1 DATA NEEDS AND COLLECTION ACTIVITIES

A majority of the FY78 data required for continued development of
the GEBOS model was provided by AFMEA. All manpower authorization data
and many workload indicators were made available to GRC and transmitted
via magnetic tape to the Computer Sciences Telaprocessing System (CSTS)
in Augast 1979. AFMEA's data collection activities greatly reduced the
data collection, data entry, and preliminary data processing and trans-

formatioa effort required by GRC prior to beginning analysis.

In addition to workload indicator data provided by AFMEA, several
other workload indicators were collected. These included additional
accounting and finance data, vehicle data, detailed supply data, air
traffic operations data, and various other base~level workload indica-
tors. These additional indicators and their sources are listed in
Appendix A which also shows the data base format. A magnetic tape with
all data was delivered to AF/MPM on 6 December 1979.

There were three reasons for GRC's additional data collection

activities:

° Several primary principal functional indicators were not
collected by AFMEA, but were available. Where possible,
GRC sought to duplicate the primary iadi:ators used in its
development of the FY77 equations.

® Additional descriptive indicators were sought. GRC wished
to expand the indicator data base to include additional
indicators that may not be the best tunctional predictors,

but would enhance the model's descriptive capabilities.
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® Some limited analyeis of workload variability was sought.
Complete annualization of data was not possible. but some
duplication of the data collected by AFMEA permitted some
assescment on the variability introduced by using monthly

rather than annual data.

There were several findings with respect to the data collection

effort.

First, the workload indicators of principal interest for model
development were all available. Most indicators were comparable with
data from FY77. There were minor changes in accounting and finance data
and some detailed supply item record data, but otherwise definitions

remained the same.

Complete annualization of data is not possible due to the manual
nature of the data collection process. Many workload indicators, such
as supply and vehicle data, are maintained in base-level detail for only
a limited time. It is essential that workload data be collected regu-
larly in a timely fashion for developing annualized data. Also, the
manual data extraction, data entry, and data validation procedures would
be prohibitively time consuming for monthly indicator data., Comparabil-
ity of manpower and non-annualized workload data was achieved by matching

end F{78 manpower with September 1978 workload data wherever possible.

Where annual data were available, principally for accounting and
finance indicators, there were two findings. Indicators that primarily
measured population quantities (leave and pay accounts civilian pay
records) showed very little monthly variation. Indicators that measured
transactional data such as travel transactions and transactions audited
showed mounthly workload fluctuations on the order of 10Z%. Therefore,
transactional data variability could be reduced by smoothing workload

over a period of months.




2.2 DATA ANALYSIS

A variety of data analysis efforts was accomplished as part of

model development. The principal findings are summarized in this section,

The manpower and workload changes between FY77 and FY78 are de-
scribed in Appendix B. Manpower levels again declined for SAC and TAC,
while ATC increased siightly with the addition of Maxwell AFB. TAC
experienced a 15.6%2 decline in BOS manpower.

Manpower changes by function varied considerably across commands.
SAC manpower declined in all functions. TAC manpower also declined in
all functions, but most dramatically in maintenance of installation
equipment. ATC manpower exhibited no consistent pattern of increase or

decline.

The only anomaly that significantly affected model coefficients
was the change in total population supported. Total population supported
increased considerably for both SAC and TAC, while it declined substan-
tially for ATC. The indicator definition (from the Domestic Base Factor
Report) did not change between FY77 and FY78, but the substantial indi-

cator variations indicate command reporting procedures may have changed.

_ Many workload indicators were again found to be highly correlaéed
with functional manpower for FY78. For those indicators comparable to
FY77 indicators, 24 out of 61 had higher correlations in FY78. However,
most correlation changes were relatively small, and similar patterns of

significance were obtained. The results are detailed in Appendix C,.

The FY77 production functions were recreated for FY78. The re-
sults are described in Appendix D. Of the 20 equations, 19 proved to
be significant (R2 statistics), with only SAC bachelor housing operations
providing a poor fit: and 26 out of 31 workload indicators were signifi-
cant (t statistic).




The FY/7 equations had higher R2 values than FY78 in 16 out of 20
cases. This probably indicates a selection bias in favor of the FY77
equations. The indicators that predicted the best for FY77 do not neces-~
sarily £it the best for FY78. Also, multicollinearity declined in FY¥78.
The workload indicators increased in significance (t statistic) in 14
out of 31 cases, despite zenerally lower overall equation accuracy (R2

statistic).

Workload coefficients generally declined between FY77 and FY78,
Only 7 out of 28 directly comparable indicators showed a coefficient

increase. Out of 20 equations, 15 showed an increase in the constant

or fixed manpower term. The implications of these findings on manpower

productivity are further discussed under validation.

The development of the FY78 production functions is also described
in Appendix D. Four criteria were used in the development of the FY78

manpower/workload equations:

. A high degree of correlation, fit, and explanatory signifi-

cance,
° Comparability to FY77 results.
' Inclusion of different types of measures.

. A relationship to other workload indicators.

Indicators were selected that haf a significant correlation with
manpower. Where multiple indicators were present in the same equation,
all were required to have a significant independent relationship with

manpower (t statistic).

However, statistical significance was not the only standard for
developing equations. Where two similar workload indicators were avail-

able, the one comparable to the FY77 indicator was used., This facilitated

comparison of production functions with the previous year.




An effort was made to include different types of workload in
multiple regressions. For example, in SAC an equation was developed
that used vehicles and mileage, rather than simply one or mcre vehicle
indicators. Expansion of the variety of indicators permits the model
to have impact in many different areas.

Final consideration was given to the workload indicator's relation-
ship to other workload indicators. The model described in Section 3
requires relationships between workload indicators to achieve balanced
workload changes. Preference was therefore given to indicators that

could be shown to be interrelated.

For other base services; morale, welfare and recreation; and other
personnel support, the same workload indicators were used as in FY77.
For other base services, this was total population supported. For
morale, welfare and recreation, the indicator was military population
for SAC and TAC. ATC used military population and student population
as multiple morale, welfare and recreation workload indicators. In
other personnel support, all three commands used total population
supported and weighted rations served as the variable workload indi-

cators. SAC was again found to require a separate additive manpower fac-~

tor for missile bases.

The administration and bachelor housing operation indicators were
changed somewhat from FY/7. Administration again used base population
and travel transactions as the principal indicators. However, in FY77
travel transactions was estimated as a proportion of total transactions
due to colinearity problems with base population. In FY78, the inter-
correlation of travel transactions and base population had lessened so
that the travel transactions coefficient could be estimated directly
rather than as a proportion. For bachelor housing, the square feet of
dormitory space proved to be a better overall indicator than visiting
officer quarters had been in FY77.




New workload indicators were used in the retail supply operations
area. There are many different workload indicators available in the
supply area. They tend to be highly interrelated, and the selection of
the best indicators for a particular year depends to a degree on the vari-
ability present in a given year's data. Supply transactions were selected
for ATC, supply item records and aviation fuel consumption for SAC, and

total transactions processed for TAC.

For maintenance of installation equipment, the SAC coefficients
were generally similar to FY77. SAC used a combination of military
vehicle types with total vehicle mileage. ATC proved to have a signifi-
cant estimator in FY78, total number of vehicles. In FY77, it was not
possible to estimate an indicator due to underreporting of contract man-
power. Contract manpower reporting has improved, but still appears to
be underreported for several AIC bases., TAC indicators included air-

craft tractors and equipment transactioms.

Workload interrelationship analysis was also a major analysis
activity in the development of GEBOS. The use of wocrkload interrela-
tionships in the model is discussed in Section 3. The detailed findings

of the workload interrelationship analysis are presented in Appendix E.




SECTION 3
THE GEBOS MODEL

The major effort under this resear~h contract has been the full
development of a generalized explanatory base operating support (GEBOS)
model. This model integrates the results of analyses that have been
performed on aggregate BOS workload indicators into a unified system
that permits the user to quickly estimate the impact of a large number

of manpower or workload changes. The current GEBOS model allows the

user to:

'] Specify manpower changes to one or more commands (for the
three test commands).

. Change either manpower or workload for a command.

. Combine manpower changes with base openings and closings.

° Determine the workload impact of specific manpower distribu-
tions.

° Specify only aggregate manpower changes with distribution
of changes determined by the model.

) Specify changes to selected functional categories with the
impact on other functions and workload determined by the
model.

) Determine the BOS requirements and functional distribution
for a change in mission population.

. Compute the manpower impact of changes in primary workload
indicators.

° Determine the military/civilian distribution of manpower
changes in BOS.

° Determine the impact of manpower and workload changes on a

large number of additional descriptive indicators.

In addition to performing all these different types of computa-
tions fur the user, GRC has developed a flexible and sophisticated
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computation and display system that can readily be adapted to all Air
Force commands, permits a large variety of display and computational

changes, and can be modified to include mission impacts in the future.

3.1 MODEL DESIGN

As indicated in Section 1.3.2, the current GEBOS model design was
based on a prototype developed as a product of earlier research on
aggregate BOS workload indicators. The prototype was conceived as an
explanatory model which would permit the "impacting' of BOS manpower
changes in terms of reduced or increased support workload capabilities.
It was (and still is) envisioned that in its explanatory mode of opera-
tion, the GEBOS model would give tﬁe Alr Staff a capability to:

. Define the estimated impact of Five Year Defense Program
(FYDP) BOS changed by 0SD-established functional categories.

. Justify BOS requirements to OSD, OMB, and the Congress in

terms of functional workload capabilities.

° Support appeals of arbitrary BOS reductions through quanti-
tative statements of workload (mission support) capability

reductions.

3.1.1 The Prototype Model
The original prototype model, developed in early 1979, made use of

the aggregate workload indicators identified during previous research
performed by GRC. Aggregate workload indicators are meant to be repre-
sentative of the kinds of work performed in a particular functional cate-
gory. They provide an example of the types of impacts that would be
produced by changing manpower given the manpower productivity reflected
in data used for their development. They do not describe all of the
work performed by a BOS functional category nor do they describe how
command and base managers might alter BOS manpower production functions

so as to minimize impact on primary mission activities.




3.1.2 Prototype Model Capabilities
Figure 3.1 1lists the equations that comprised the SAC version of

the prototype model. In this example the equations are listed in terms
of command manpower requirements. Similar sets of equations were devel-
oped for ATC and TAC. The actual model worked with total command manpower

and workload.

The first seven equations defined the workload capabilities for the
seven 0SD functional categories. Equations 8 and 9 defined interrelation-
ships between various manpower and workload indicators. Base populaticna,
for example, was correlated with both total population supported (base
population and dependents) and military population (base population minus
civilians) through aggregate command factors. Thus, & change in base

population determined changes in all three population~related indicators.

The prototype model performed three basic calculations:

) The workload indicator impact of changing manpower in one
function.
) The workload indicator impact of changing BOS manpower in

all functions by a specified amount.

. The manpower savings produced by closing a base.

The prototype model had a number of features and characteristics

that made it a useful descriptive tool.

® It accounted for the interrelationships among population-
related indicators. If a change in administration (ADM)
manpower changed base population, other base services (OBS),
other personnel support (OPS), and morale, welfare and

recreation (MWR) reflected this change.

° It allowed the user to specify manpower changes in terms of
either an absolute number of spaces, a percent of functional

manpower or a percent of total BOS manpower.




COMMAND

SAC EQUATIONS

GADM = 234 + .05(G71) + .0084(G72) (L)
GRSO = 1537 + .00156(G73) + .0020(G74) (2)
GMIE = -394 + .152(G39) + .014(G40) (3)
GOBS = 2965 + .0143(G17) 4)
GMWR = 600 + .0033(G12) (5)
GOPS = 748 + .0016(GL7) + .0023(G42) + 72.4(G44) (6)
GBHO = 298 + .022(G81) )
G71 = G17/2.69 (8)

G71 = G1z/.842

9

where:
GALY is Administration manpower
GRSO is Retail Supply manpower

GMIE is Maintenance of Installation
Equipment manpower

GOBS is Other Base Services manpower

GMWR is Morale, Welfare, and
Recreation manpower

GOPS is Other Personnel Services
manpower

GBHO is Bachelor Housing manpower
G71 is base population
G72 is travel transactions

G73 is supply transactions

G74 is inventory item records
G39 is total vehicle inventory
G40 is mileage

Gl7 is population supported
including dependents

G12 is military population
G42 1is rations served

G44 is the number of missile
bases

G8l is visiting officer quarters

Figure 3.1. GEBOS Equations for SAC Prototype Model




It allowed the user to initiate changes to an individual
function or to spread changes across all functions by equal

proportions.

It allowed the user to accumulate manpower changes nr return

to the FY77 end strength baseline after each model iteration.

It automatically computed the manpower savings for a base

closure from the equation intercepts.

3.1.3 Prototype Model Limitations

The options and methodologies used in the prototype GEBOS as
described had a number of limitations.

The prototype model was driven only by manpower. It lacked
a suitable basis for distributing (by functional category)

manpower changes associated with a given workload change.

Only two options were available to change manpower. The

user could change total manpower or manpower in one function.
If the user desired to change more than one function, he/she
was required tc perform several iterations of the model. This
made it difflicult to evaluate changes in terms of the original
baseline since the model computed changes from a new baseline

after each iteration.

The model did not produce an answer that was always consistent
across all functions when all functions were changed by equal
proportions. This was because only one equation was used to
determine base population. There was likely to be more man~
power than necessary in several functions, because their man-
power exceeded what was required for the new base population

figure.

Similarly, it was probably not a realistic option to reach a
total reduction by changing all functions by the same percent-
age. Functions are operating at different relative efficien-
cies. Some may produce relatively more for an increase in

manpower, while others may be less sensitive to reductions.
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o Descriptive capability was limited to only seven non-popula-
tion primary workload indicators.

® Base closures (or openings) could not be treated in combina-

tion with other potential changes.

) The prototype model only took into account the interrelation-
ships between population variables. Interrelationships also

exist between other workload indicators.

3.1.4 Workload Interrelationships

The GEBOS workload equations are derived through multivariate
regression analysis. The workload measures in the prototype model were
selected on criteria of explanatory power. The combination of indicators
used in the prototype model provided the best estimate of what functiomnal

manpower requirements should be.

The multiple regression equations in the prototype ‘GEBOS model had
limitations that required resolution before they could be used effectively
for a command explanatory model. The workload measures in particular
equations were assumed to be independent of one another. An increase in
one workload indicator left the other indicator unaffected. ~Stepwise
regression analysis selects workload indicators based on their independent
explanatory capability. If a variable is highly correlated with a work-
load indicator already present in the equation, it would not be added to
the model, since it would not improve the estimate of functional manpower

requirements.

Despite statistical results, BOS workload indicators cannot be
assumed to be independent of one another in the "real world." Relation-
ships do exist between workload indicators and must be taken into account

before GEBOS cen illustrate workload impacts properly.
An example of the interrelationships can be seen in the OPS func-

tional category. If the number of missile bases is assumed to be comnstant,

equation 6 can be rewritten:
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GOPS = 1395 + .0010(Gl7) + .0020(G42) (10)

The equation permits the model user to select any combination of the
two workload measures, provided the total manpower authorization restriction
is not exceeded. For FY78, the equation would allow up to 662,500 rations
to be served a month, if no population were supported, or support a total
command population, including dependents, of 1,325,000 if no rations were

served. However, neither of these alternatives is rational.

Clearly, total independence of workload factors is unrealistic., As
population changes, so must the number of rations served for some part of
the total population supported will contribute to the rations served work-
load. Additional relationships between workload indicators were, there-

fore, required for the model.

One way to modify the model i3 to explicitly analyze workload indi-
cators that are hypothesized as being related and include the additional
relationships between rations served (G42), total population supported
(G17), and base population (G71):

G42 = 308,055 + 1.128(G71) (1)

Gl7 = 3.14(G71) (12)

Rations served are related to base population. Base population

and total pupulation supported are also highly correlated. Therefore,
using the substitutions derived from equations 10 through 12, ratiouns

served can be related to total popuiation supported:

G42 = 308,055 + .3592(G17; (13)

Inclusion of the interrelationships between rations served and total

population supported in the current GEBOS model assures that the proportions

of workload contributed by rations served and total population supported




agree with the initial proportion. As functional manpower changes the
proportion of rations served to total population also changes, as defined
by equation 12. Additional bounds can be placed on this proportion, such
as restricting it to values greater than .302, the lowest value observed
among bases in the SAC data set. These additional restrictions assure

that workload factors remain within a feasible operating range.

Some examples of areas where additional workload interrelationships
were found include supply workload measures and base population, supply
indicators and aviation fuel consumption, vehicle requirements and mili-
tary population, square feet of dormitory space and military pcpulation,
and administration transaction data and base population. All potential
intercorrelations between workload indicators were investigated, and
those found significant are included in the current model. These rela-
tionships are described in Appendix E. Existing workload interrelation-
ships for base population, military population, and total population'sup-

ported remain as part of the model.

3.1.5 Inclusion of Additional Workload Indicators

The prototype model contained a single workload equation for each

function. While these equations provided a high degree of explanatory
power for estimating manpower authorizations, they were limited in
descriptive power. Many additional workload indicators were also highly
correlated with manpower authorizations but were excluded from final
production function equations because they were highly correlated with
indicators already selected for the functional equations and contributed
little additional explanatory power. However, including the additional
indicators in some way would be useful for describing the different effects

of changing manpower requirements.

One way to include additional workload indicators is to derive
multiple equations for a function. For example, base population (G71),
travel transactions (G72), materiel and services transactions (G55),
and BOS budget (G31) were all highly correlated with administration man-
power. A ser of equations describing manpower from these workload indi-

cato>s is:




GADM = 1,468 + 0.347(G71) + .00959(G72) (14)

GADM = 2,515 + .0357(G55) (15)
GADM = -1,640 + 9.85(G31) (16)
G72 = -18,389 + .3034(G17) 1n

Administration is now described by three equations and four workload
indicators. The additional equation linking travel transactions to a
function of total population supported completes the interrelationships
among all the administration workload indicators. The same administra-
tion manpower has four different workload quantities identified with it.

In developing the current GEBOS model, additional statistical analy-
sis establiched the appropriate equation forms for a function. These can
be found in Appendix D. Combinations of indicators in a single equation
are used where such combinations improve the significance of a regression
(in terms of RZ, F statistics), and each workload indicztor has a signifi-
cant individual coefficient (in terms of t-test statistics, F statistics).
Meaningful indicators not selected for use in primary production functions

are used in an additional set of explanatory eguations.

3.1.6 Linear Programming Applications

The current model has the capability to derive the workload impact
of a variety of manpower changes. Users may wish to evaluate the impact
of total manpower changes or changes to individual functions. The model
requires a versatile solution methodology that can solve a large number

of interrelationships in a consistent and realistic fashion.

The manpower change capabilities required by the model include:

. The allocation of a change in total BOS manpower among the
seven functional categories and calculation of the associated

workload change.




) The workload impact of specific manpower changes in all func-
tions, or in selected functions combined with a total BOS

manpower change.

° The impact on the manpower and workload in all functions given

a manpower change to one or more functions.

Clearly, the problem of distributing general manpower changes among
functions and determining interrelated manpower and workload changes re-
quires some technical sophistication. It is not realistic to change all
manpower functions or workload indicators by the same proportion. The
manpower/workload equations illustrate that different manpower distribu-
tions are likely since functions are operating with different levels of
variable manpower. Similarly, it is unrealistic to expect all workload
indicators to change by the same proportion. This fact was illustrated
by the changes to the descriptive indicators for administration in equa-
tions 14 through 17. A 107 change in administration manpower produced
different changes in base population support capability, BOS budget,

travel transactions, and materiel/services transactions.

The approach used for deriving =2 manpower distribution in the cur-
rent GEBOS model is to treat the manpower/workload relationships as a
linear programming problem. The firs: task is to determine an objective
function for the linear programming model. Since the model in this case
will operate from manpower inputs, the objective function must be stated
in terms of workload. The user can evaluate workload changes in terms of
existing workload performed. If manpower increases, the user would want
workload to increase as much as possible. Similarly, for manpower de-
creases, workload decreases should be as small as possible. Both of

these conditions can be met by a workload maximization function.

The objective function of the manpower workload maximization prob-

lem takes on the form:

n
Max 2 = L W

X (18)
ey T 1

i
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Thus, the objective of the model is to maximize some combination of the

n workload indicators. The manpower feasibility constraints are given

by the functional workload eqﬁations. Additional constraints are supplied
by other workload interrelationships, and restrictions on worklcad ranges

and coefficients.

An example of how this problem is set up is provided by the SAC
equations and the additional constraining relationships. The SAC man=-
power optimization equation system is given in Figure 3.2. The equations
in Figure 3.2 describe the most general optimization problem, where total

BOS manpower is the binding resource constraint.

Equation 19 is the objective function of the linear programming
model. In this case, the objective is to maximize a weighted combination
of workload indicators. The workload indicator weights determine the
relative importance of different workload capabiiities. The derivation
of these weights is discussed shortly. There are four types of con-
straints on manpower and workload. Equations 20 through 26 identify the
primary manpower/workload indicator capability comstraints. These in-
equalities determine the minimum manpower requirements for given work-
load levels. Equations 27 through 36 describe workload interrelation-
ships. These include both equations that relate different workload
indicators, such as equations 27 through 35, and minimum value constraints

on indicators, such as the support-on-support equation (36). Equation 37

— R

defines the total BOS manpower availability constrair+., Implicit in the
linear programming routine are non-negativity constraints on manpower
and workload values. These conditions assure that all manpower and work-

load levels remain zero or greater.

The first model input is the workload weights in the objective

function. The workload weights serve two purposes:

. Converting different workload units to a common scale.
° Determining the relative importance of different types of
workload.
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The workload indicators in the objective function were weighted
according to the relative manpower cost associated with each unit of out-

put. Thus, the objective function for SAC became:

Max Z = ,0347(Base Population) + .00959(Total (38)
Travel Transactions) + .00297(Supply Item
Records) + .00936(Aviation Fuel) +
.27(Military Vehicles) + .8614(Total
Annual Mileage) + .0131(Total Population
Supported) + .0052(Square Feet of Dormitory
Space) + .0031(Military Population) +
.002(Weignted Rations Served)

This weighting scheme achieved the first purpose of the objective
function in that it scales all workload values relative to their manpower
costs. Using the marginal manpower coefficients for objective function
weights places the same relative value on all workload indicators. In-
creasing the workload in travel transactions or vehicles maintained by
the same percentage would contribute the same amount to the objective

function.

The objective function presently used in GEBOS is an artificial
construct. The workload interrelationship equations have constrained
the optimization process so that a balanced mix of workload change occurs
with any increase or decrease in workload capacity. Without workload
interrelationships, the optimization function would select the workload
indicator with the greatest relative weight and increase it as much as
possible, ignoring all other workload indicators. 1In order to have
balanced changes in workload indicators, it is necessary to have at least
as many workload interrelationship constraints as the number of workload
indicators minus one. The equality relationships between workload indi-
cators assures that the FY78 workload mix will be reproduced for any

specification of the FY78 manpower.
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In future developmental work, some equalities can be replaced by
series of inequalities that allow workload indicator mixes to vary over
specified ranges; this will permit the objective functions, which can
be weighted to reflect user priorities for various workload types, to

influence the distribution of changes.

The objective function presently used in GEBOS does have an economic
interpretation. The objective function value Z is proportional to the
aggregate ''productive" manpower. What is meant by productive manpower is
the variable manpower associated with producing workload, rather than

fixed manpower requirements or excess functional manpower (slack).

The production functions equations (20 through 26) are stated with
the functional manpower valueé as variables. The specification of func-
tional manpower values as variables permits the simultaneous computation
of support-on-support relationships and workload interrelationships. When
manpower variables are used, the impact of such interrelationships can be

taken into account in the computations.

Equations are stated so that the manpower and workload variables
are set equal to the manpower constant term. Slack variables permit the
specification of functional manpower greater than required to perform
the specified workload levels. Figure 3.3 illustrates the form of the
production function equations when manpower values are specified. The
functional manpower is added to the constant term in each equation, with
the result that the new constant in each equation is the variable man~-
power. The total BOS manpower control equation is not used when all

functions have been specified.

The slack variables Sl
specific distributions. When a manpower distribution is not specified,

through S7 are likely to be non-zero for

the optimization procedure eliminates the slack manpower. With a spe-
cific manpower distribution, slack manpower will be minimized, but non-
zero values will occur if the manpower mix specified differs at all from

the optimal distribution.
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The methodology used for specifying a manpower distribution can
also be used to specify manpower changes for one to six functioms, with
a total BOS manpower restriction. For example, an increase of 100 spaces
in administration combined with a total BOS increase of 400 spaces would
change equations 20 and 37 as follows:

.0347(Base Population) + .00959 (Total Travel (46)
Transactions) + S1 = 5,681
RSO + MIE + OBS + MWR + BHO + OPS = 22,156 47

Equatién 46 is exactly the same as in the set for the complete
distribution. Equation 47 contains the modified binding constraint on
total BOS manpower. Administration manpower no longer is part of the
total manpcwer constraint and the administration variable no longer enters

as one of the manpower variables in the constraint.

Other combinations of total manpower and specific functional man-
power are handled in a similar fashion. When manpower is specified for
a function, that manpower value is no longer computed by the model and
the functional value is also removed from total BOS manpower. The model
computes the workload for the spécified functions, as well as all other
functions, and functional slack manpower, if any exists, from the speci-
fied partial distribution.

The third manpower option is the computation of the impact of a
change in functional manpower in one or more functioms with no overall
manpower change specified. For example, the user may wish to reduce
retail supply operations manpower by 100 spaces. In this procedure, the
model computes the manpower and workload reductions in other functions

that would be associated with such a reduction in supply.
To perform this computation, changes are made to one equation and
the objective function. First, the binding constraint on total manpower

is modified by the addition of a slack variable so that it becomes:
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ADM + RSO + MIE + OBS + MWR + OPS + BHO + Sy = ;Z:;iwzgs
The creation of an artificial slack variable permits the model to
use less than the total manpower available to satisfy workload require-
ments. For the example where supply manpower is reduced, the total man-
power constraint becomes:
Total
ADM + MIE + OBS + MWR + OPS + BHO + S, = Manpower (48)
Outside Supply
One additional change is made to assure the model properly computes
the impact of the supply manpower reduction. Since slack functional man-
power is counted in the total BOS manpower constraint, any slack manpower
created by the supply ?eduction should be allocated to Sg, the total man-
power slack variable. Otherwise, functional slack manpower would appear
as part of the toFal manpower requirements. The use of 89 permits the

model to use less than the maximum BOS manpower, since S, acquires any

9
unneeded manpower created in the other six functions by the reduction
to supply manpower. To assure that any nonproductive manpower produced
by the supply reduction is taken up by the slack variable, S9 has a

small positive weight placed on it. The objective function becomes:

Z = ,0347(Base Population) + .00959(Total Travel (49)
Transactions) + .00297(Supply Item Records) +
.00936(Aviation Fuel) + .27(Military Vehicles) +
.8614(Total Annual Mileage) + .0131(Total
Population Supported) + .0052(Square Feet of
Dormitory Space) + .0031(Military Population) +
.002(Weighted Rations Served) + .001(89)

Placing an arbitrary positive weight, greater than zero but less than the

workload weights, assures that any manpower reductions lead to a reduc-

tion in total BOS manpower.
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The impact of a specific functional increase is computed ir the
same manner. The only difference is that the total BOS manpower con-
straint is increased by an arbitrary value larger than any expected man-

power increase. The computation procedures are otherwise the same.,

3.1.7 Base Opening Costs

An additional manpower option in the current GEBOS model is the
computation of the impact of base openings and closings. Base openings
and closings change the BOS production function by altering the fixed
functional manpower. For example, the addition of a base to SAC will

increase the fixed manpower requirement in selected functions.

An estimate of the impact of base opeaing costs was derived from
AFR 173~10, USAF Cost and Planning Factors. Based on the typical base
opening package requirements, the base opening costs in the BOS program

element by function would be:

° Retail Supply Operations - 165 spaces
® Other Base Services - 193 spaces

° Other Personnel Services - 78 spaces

The base opening package BOS requirements are distributed by organ-
izational unit rather than the OSD functional categories. Thevefore, it
was not possible to accurately distribute the base opening package ty
function. Thus, the base opening package manpower was allocated to its
three principal functions. A discussion of an alternative distribution

scheme is provided in the discussion on validation.

The impact of a base closing is computed by its impact on fixed
function manpower. The closing of a SAC base would change the retail
supply cperations, other base services, and other persomnel support

functions equations accordingly:

-RSO + .00297(Supply Item Records) + .00936(Aviation (50)

Fuel) + S2 = «4,254
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-0BS + .0121(Total Population Supported) + S, = -2,637 (51)

4
~0PS + .001(Total Population Supported) + (52)
.002(Weighted Rations Served) + S7 = -1,317

By closing a base, the fixed manpower is decreased by the amounts
specified. When no change in total manpower is made in equation 37, the
total manpower comstraint, then the total productive manpower capability
is increased by the base opening manpower (i.e., scale economies are

realized).

3.1.8 Manipulating Workload
Two options are provided for manipulating workload.

Figure 3.4 illustrates the form of the equations for the workload
model. The general form of the equations is the same as in the manpower

model, but with three changes.

First, the objective function has been changed to one of minimizing

manpower. The workload level is specified, so the objective function has

become one of minimizing the manpower needed to perform the required

workload.

What was previously the binding constraint on BOS manpower has
become the objective function in this form of the model. The new bind-
ing constraint in the workload model, equation 70, is now stated in
terms of the mission manpower support-on-support equation. Mission man-
power is defined as base population minus BOS manpower, This constraint
sets the bound on manpower that keeps the objective function from driving

the manpower levels to zero.

The production functions have been changed by the removal of slack
variables. They are not required for solution of the workload and man-

power ievels since manpower values are determined directly from workload
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values in the production functions., Therefore, slack variables umneces-

sarily add to the complexity of the computation.

The workload interrelationship equations remain the same as in
the manpower change mode. The model receives as input the mission popu-
lation that requires BOS support. All other workload levels are derived

from the mission population level.

The second workload option relaxes most of the BOS workload inter-
relationships and allows the user to specify values of mission population,
travel transactions, supply transactions, aviation fuel consumption, mili-
tary vehicles maintained, mileage, and rations served. The workload level
for these indicators remains unchanged unless the user specifies a change
to these indicators. Base population, military, population, total popu~
lation supported, and dormitory space are computed by the model based

upon the mission population input.

Only the workload relationships between base population and total
pooulation (equation 61), base population and military population (equa-
tion 62), and military population and dormitory space (equation 66) are
used in the optimization model. All other workload values are determined

by user input.

This op:tion permits the user to change the mix of workload from
the distribution computed from the use of all workload interrelaticn-
ships. This option permits the computation of manpower requirements
when the user has knowledge that particular workload interrelationships

are no longer valid.

3.2 MODEL OPERATION

The linear programming methodology described in the previous sec~
tion has been integrated into an interactive computer program that allows
Air Staff personnel to instantly determine the impact of manpower reduc-
tions, justify quantitatively the need for BOS manpower, and program BOS

requirements.
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This section:

. Describes the program options available to the user.
° Illustrates several representative examples.
. Discusses potential uses of the model output.

3.2.1 Model Options
Figure 3.5 illustrates in flow chart form the various options

available to the user on the GEBOS model.

The user first decides the number of commands to be changed on the
particular model run. If more than one command is selected for modifica-
tion on a particular run, the user can only change total BOS manpower.
The total change in BOS manpower is allocated by changing the selected

commands by the same percentage.

When the user selects only one command for modification, a wider
range of user options is available. First, the user decides whether
changes will be made in terms of workload or manpower. When workload is
selected for change, the user first makes a change to mission populationm.
If no other workload indicators are changed, the model computes all the
workload changes based upon the mission population change. If other
workload indicators are to be changed, the user must specify the indica-

tors to be changed and the percent change.

When the user decides to manipulate BOS manpower, the first input
is concerned with total BOS manpower. The total BOS manpower change can
either be specified as an absolute number of manpower spaces, as a per-

centage of total BOS manpower, or not specified by the user.

If a total change in BOS manpower is not specified, one or more
functional manpower changes must be specified. The user can select from

among three methods to make functional manpower changes:
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° The absolute number of people
° Percent of functional manpower

) Percent of BOS manpower

Once the user has determined which method will be used for making changes,

the functions to be changed and the amount of change are entered.

When a total change in BOS manpower is specified, the user first
enters the change in total BOS manpower, either in terms of percent or

total BOS manpower, or total BOS manpover spaces.

Once the user has specified total BOS manpower, the user enters
the number of functions to be changed. If the user specifies changes to
zero functions, the model computes the functional distribution of man-
power changes. If specific manpower changes are specified for function,
the model distributes manpower according to the user's specificatioms.
Functional changes are entered either as absolute numbers of manpower
spaces, percent of functional manpower, percent of total BOS manpower,

or percent of the total BOS change.

Under the manpower option, once the functional changes have been
entered, the user has the option of opening or closing bases. The user
enters a positive number of bases for increasing the number of bases and

a negative number for closing bases.

After all user inputs have been supplied in the manpower and work-
load options, the display option is selected. The user can display total
BOS manpower only, or display additionally the military/civilian breakout
of BOS. The model then prints the manpower and workload display.

After the model display is printed, the user has three optioms.

The user can terminate model computation, return to the start of the

model, or accumulate the changes to the model values just created.
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3.2.2 Examples of GEBOS Model Runs

The following four sample outputs provide examples of the major
GEBOS options.

Figure 3.6 illustrates an example of a specified set of manpower
changes. In this case, the user specified a 10% total manpower increase
by changing all seven functions by 10%Z. Thus, all functions shared

equally in the manpower increase.

The model displays the results of the 107 change in manpower and
workload. The manpower changes are listed first. The FY78 SAC manpower
is listed by function in the first column, followed by the manpower change,

the new functional manpower totals, and the percent change.

The second table lists the slack manpower by function. The slack
manpower values indicate where the model has identified more manpower
present in a function than necessary for performing the workload levels.
This display indicates that increasing all functions equally is not a
particularly effective way to manage resources. Only administration is
making full use oﬁ the additional spaces, and the 790 spaces in retail
supply operations were 402 more than were needed. In total, 33.37% of

the 2,890.5 space increase was allocated suboptimally.

The output/workload display illustrates how various command capa-
bilities will change, based upon the manpower increase. The indicators
are grouped according to six major categories, and FY78 workload levels,
the workload change, the new resultant workload capability, and percentage

change are listed.

The percentage changes in workload indicators vary considerably.
This is due to different sensitivities of change. For example, travel
transactions processed was found to be relatively elastic, changing 14.47,

while BOS budget contains a large fixed portion, changing only 6.4%.
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Figure 3.6. Example of a 10% Increase to All Functions for SAC
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Figure 3.6 (Continued)
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Figure 3.6 (Continued)
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Figure 3.7 illustrates the model's calculations for a 10% manpower
increase and one base opening. The base opening is entered by responding
yes to the base opening option and entering a "+1," indicating one base

is to be opened.

The display in Figure 3.7 indicates a different manpower distribu-
tion from the previous example. More manpower has been allocated to
administration and other base services, while retail supply operationms,
maintenance of installation equipment, and morale, welfare and recreation
received smaller changes. Slack manpower is zero for all functions in
this example since the model was able to allocate all manpower in a pro-

ductive fashion.

The workload display in Figure 3.7 shows a larger increase in all
workload indicators, compared to Figure 3.6. A representative key work-
load indicator is miésion population. In this example, mission population
support capability increased by 16.37%, compared to 12.9% in the previous

example.

Figure 3.8 illustrates a sample output of the workload change op-
tion. In this case, the user made an increase of 21,179 mission popu-
lation spaces and changed no other workload indicators. This entry

produced a 10% increase in total manpower.

The manpower changes are similar to those in Figure 3.7, with
administration increasing the most. The workload increases are consider-
ably greater, however, than with the base opening. Mission population
supported increased by 20.7%, compared to 16.37% when a base opening

occurred.

Figure 3.9 illustrates an example of the workload option where all
primary workload indicators are changed for TAC. In addition to mission
population, these included travel transactions, total supply transactioms,
equipment transactions, aircraft tractors, dormitory space, and weighted

rations served. The values used corresponded to the actual FY77-FY78
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Figure 3.7. Example of a 107 Manpower Increase with a Base Opening
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Figure 3.7 (Continued)
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Figure 3.7 (Continued)
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Figure 3.8. Example of a Mission Manpower Increase for SAC
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workload changes used in the validation exercises and described in detail
in Appendix H.

In Figure 3.9 the workload indicator changes show a mixture of
increases and decreases, depending on the values specified. Travel trans-
actions and equipment transactions increased, while mission population
and supply transactions decreased. Since the major indicators declined,

there was a net decrease in BOS manpower.

3.2.3 Potential Applications
The flexibility of the GEBOS model design will emable it to be used

for a variety of manpower planning tasks once its results have been vali-

dated. The following examples illustrate some of the principal immediate

uses of the model.

Determining the Impact of Manpower Reductions

One of the immediate uses of the model could be to determine how
to allocate manpower reductions by functions, and what the workload
impact could be. Table 3.1 illustrates how the model would allocate a
10% total BOS reduction by function.

TABLE 3.1

MANPOWER REDUCTIONS BY FUNCTION
(Based on a 10% Total BOS Reduction)

Function ATC SAC TAC
Administration 10.27% 15.0% 16.1%
Retail Supply Operations 7.0 7.4 8.3
Maintenance of Installation Equipment 10.7 6.7 5.9
Other Base Services 10.4 11.7 6.9
Morale, Welfare and Recreation 7.7 7.0 4.0
Other Persounel Support 13.0 4,8 9.7
Bachelor Housing Operations 8.4 0.6 12.3
Total 10.0 10.0 10.0
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Both SAC and TAC would reduce administration manpower the most,
while reducing retail supply operations and maintenance of installation
equipment less than 10Z. In ATC, retail supply operations would receive
the smallest percentage reduction, while most other major functions would

receive reductions on the order of 107%.

Table 3.2 shows the workload impact on six key workload indicators.
In all three commands, the mission population supported is highly sensi-
tive to BOS reductions. Other workload indicatcr changes are more vari-
able, with SAC reducing supply transactions more and total vehicles less

then the other two commands.

TABLE 3.2

REDUCTIONS IN KEY WORKLOAD INDICATORS
(Based on a 10% Total BOS Reduction)

Workload Indicator ATC SAC TAC
Mission Population* 14,2% 20.7% 20.5%
Travel Transactions 12.9 21.5 17.1
Supply Transactions 8.3 18.2 11.9
Total Vehicles 11.8 8.3 14.9
Weighted Rations Served 12.0 6.0 10.4
Square Feet'of Dormitory Space 13.7 9.8 14.3

*
Includes students for AIC.

GEBOS thus produces a variety of useful information for impacting
unspecified manpower reductions. First, the best way to take a cut is
not to distribute manpower reductions equally to all functions. Adminis-
tration would receive a larger reduction, and retail supply operations a
smaller share. Secondly, any manpower reductions are going to signifi-
cantly reduce capability to support mission population, given the current

production function.
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These results can provide manpower planners with additional infor-
mation on how to allocate manpower reductions within commands. However,
validation of all model equations is necessary in order to assure the
results are accurate. This includes validation of both the manpower pro-
duction functions, which determine the workload capabilities of different
functions, and the workload interrelationship equations, which determine

the changes in the workload mix for different output levels.

Justification of Manpower by Functional Grouping

GEBOS greatly enhances capabilities in terms of describing the man-
power requirements for BOS functional groupings. For example, SAC work-
load can presently be described in terms of 32 different functional work-
load indicators, rather than in terms of a few specific population
variables. Supply manpower includes detailed accounts of the transac-
tions, inventory, and fuel consumption workload impacts that would result

from changing functional manpower.

Manpower requirements justification also requires validation before
model results can be utilized fully. Such a validation could be accom-
plished separately through detailed application of Air Force functional
manpower standards or as part of a more thorough model validation exer-
cise. The merits of different validation procedures are discussed more

fully in the following section.

Manpower Programming

The current model permits aggregate manpower programming through
the workload portion of the model. For example, Figure 3.8 shows the
BOS requirements and principal workload impacts of a mission manpower
change of 21,179 spaces. The model can be used in its current form as
a replacement for current BOS manpower programming factors. GEBOS can
provide additional detail on manpower requirements by function, and can

provide more explanatory power regarding a variety of major workload changes.

Figure 3.9 illustrates how GEBOS can be used for more sophisticated

manpower planning exercises. In this case, the manpower planmer can
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supply the model with additional descriptive information on changes in
supplies, equipment, administrative transactional data, and other impor-
tant indicators on the workload change. When such additional information
is available, the model can forecast manpower requirements with greater

precision.

The current model form can provide aggregate planning information,
but only with several limitations. The manpower production equations and
workload interrelationships require validation. This is a necessary step
in making the model reliable. But such aggregate planning equations will
still lack the required level of detail to be totally effective as a
programming tool. In order to accurately program manpower changes, the
model will require additional analysis on the workload relationships with
primary mission characteristics. -Manpower requirements and other work-
load requirements must be developed so that they relate to primary air~
craft authorizations and operational mission requirements. The develop~

ment of the mission-BOS 1link is discussed in more detail in Section 4.

3.3 VALIDATION
Four principal approaches were identified for determining model
validity:

. Internal verification of computational methodology using

existing data.
. Validation through application of historical data.

° Validation through comparison with direct application of

standards and guides.

. Validation through comparison with standards/guide application

resulting from programmed mission (force structure) changes.

Internal verification of the computational methodology has been
completed; given either FY78 manpower authorizations or workload indi-
cators, the model accurately replicates all the workload and manpower
data used for derivation of the equations. The internal verification

results are given in Appendix H.
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The results of the external validation exercises are now discussed.

3.3.1 Historical Validation

Once internal verification had been achieved, the model's predictive

capability was tested against FY77 data. This was done through a number

of exercises.

Running FY77 total BOS manpower with the FY78 production

functions.

Running FY77 BOS functionmal distribution with the FY78 pro-

duction functions.

Running FY77 mission population with the FY78 production

functions.

Running FY77 workload indicators with the FY78 production

functions.

Running FY78 total BOS manpower with the FY77 production

functions.

Running FY78 workload indicators with the FY77 production

functions.

The detailed discussion of the results of these exercises can be

found in Appendix H. The following general results were obtained:

The FY77 and FY78 production functions allocate manpower in
similar fashions. However, neither could accurately predict

how changes would occur.

The FY77 manpower with the FY78 production functions over-
estimated workload indicators for SAC and TAC and produced
mixed results for ATC.

The FY78 manpower with the FY77 production functions tended
to underestimate workload.

The FY77 workload with the FY78 production functions under-

estimated manpower for SAC and TAC and overestimated for AIC.
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. The FY78 workload in the FY77 production functions overesti-

mated FY78 manpower for SAC and TAC and underestimated manpower
for ATC.

In general, historical data proved to be an unreliable validation
technique. Substantial changes occurred between the two periods that
could not be predicted by the model.

Manpower changed considerably between the two years, most notably for
TAC. TAC experienced a total BOS reduction of 15.67%, without undergoing
substantial mission changes. Also, the distribution of manpower changes
by function, particularly for ATC and TAC, follows patterns that could
not be explained by empirical analysis. These results are in agreement
with earlier analysis of BOS functional distribution changes that detected

no pattern in functional changes from year to year.

Workload changes from year to year also showed considerable vari-
ability. Total population supported increased considerably for SAC and
TAC, while declining for ATC. Transactional data for supply and account-
ing and finance showed some large fluctuations as well. Since many indi-
cators have only been collected for two time periods, it is difficult to
determine the degree of variability they possess. Mission population
indicators, on the other hand, exhibited little variation despite the
BOS changes.

The biggest changes between the two years occurred in the produc-
tion functions. Workload coefficients declined in 22 out of 31 cases
between FY77 and FY78. Aggregate manpower productivity increased for
TAC and SAC, and declined slightly for ATC. Manpower reductions are the
most significant factor in determining productivity changes. For example,
TAC experienced a 15.6% manpower reduction, and manpower required to
satisfy workload levels declined 19% over FY77. Thus, many workload

indicator levels are insensitive to manpower changes.
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In general, historical changes cannot be predicted accurately be-~

tween years. Production function changes, manpower reductions, manpower
by the model. Additional data collection over time will eliminate some
spurious variability, but regular update of regression coefficients will

be a necessary part of the model maintenance.

3.3.2 Validation Through Standards Application

An exercise was undertaken to explore whether model coefficients
are in agreement with results from standards applications and guides.
The SAC retail supply operations function was analyzed to determine
whether the same workload changes when applied to both the model and the

guides would produce the same manpower changes.

The results are described in detail in Appendix I. The aggregate
production function and the detailed standards equation are in general
agreement on the manpower change. The same workload indicator levels
that produce a 10% manpower change in the model will produce a change
through the standards of from 11.4% to 12.47. Also, there are several
sources of bilas or approximation that once removed are likely to lessen
the difference. Thus, in the one case where standards application was
undertaken, the GEBOS production function was found to be generally in

agreement with standards.

The standards validation exercise has shown:

© The GEBOS production functions can be validated against man-
power standards. GEBOS workload indicators can be made com-

patible with standard equations.

° The process of standards validation would i prohibitively
time consuming if done regularly. For retail supply opera-
tions alone, there were 50 detailed equations that required
estimation. Complete valldation would require regular data
collection of all detailed standard workload factors, appli-

redistributions, and workload fluctuations occur which cannot be explained
cation of both increments and decrements to several bases in
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a command, and determination of the detailed manpower changes
by military/civilian breakout for proper application of
rounding rules.

)] Detailed standards application can only validate specific
production functions. Standards cannot determine how changes
in mission will change the mix of workload. Standards cannot

estimate how mission will impact on workload across functions.

3.3.3 Validation Through Programmed Force Structure Changes

The fourth and most reliable validation method is to compare the
impact of programmed force structure changes on command manpower files

with results from GEBOS when full mission modeling capability is achieved.

The present GEBOS model, when operated in a mission population
change mode, can produce the BOS manpower requirements for a change in
mission population. These are compared to the current aggregate BOS

planning factors inm Table 3.3.

TABLE 3.3
COMPARISON OF BOS PROGRAMMING FACTOR

GEBOS Air Force
BOS Change as a Percent BOS Change as a Percent of
Command of Mission Manpower® Primary Program Element Manpower
ATC 12.3 8.0
SAC 13.6 15.0
TAC 12.0 15.0

*
Includes real property maintenance, medical, and temant units.

The GEBOS mission manpower factors are not strictly comparable to
Air Force planning factors. GEBOS mission population includes real
property maintenance and medical services, which are excluded from the
Air Force factors, and uses base population figures which include a
variety of tenant units. If adjustments are made for these conditionms,

the model factors would be much closer to the planning factors.
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GEBOS production equation intercepts also produce an estimate of
the base opening package. The typical base opening package manpower in
the BOS area is 436 spaces. GEBOS production function intercepts total
to 234 for ATC, 414 for SAC, and 406 for TAC. When support-on-support
is taken into account, these base opening figures become 263 for ATC,
469 for SAC, and 455 for TAC. Considering that base opening factors are
beyond the range of observed data for the three commands, the figures

compare favorably with the official factors.

These comparisons with planning factors are all in terms of typi-
cal or average force changes. In order to completely validate GEBOS and
enhance its usefulness as a programming tool, specific force changes must
be analyzed. The type of analysis described in Section 4 must be com-
pleted for all commands and principal mission capabilities., At that
point, the model's results can be tested and calibrated against actual

manpower authorization changes.
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SECTION 4
BASE OPERATING SUPPORT/MISSION RELATIONSHIPS

This section addresses GRC's exploration of GEBOS model extension
to include mission impacts. It describes the need for the additional
model developments and outlines the concept and potential benefits to
be derived from full mission/BOS capability. A discussion of the analy-
sis of mission relationships, the design of a prototype mission model,

and reccmmendations for further model development follow.

4.1 NEED FOR ANALYSIS OF MISSION RELATIONSHIPS

At present, the GEBOS model has limited capability for use as a
predictive model for manpower programming and, in its explanmatory (man-
power change) mode, can only provide statements of workload indicator

change impacts rather than direct mission impacts.

Figure 4.1 is a conceptual display of the GEBOS model BOS/mission
extension. BOS manpower requirements are based on peacetime BOS workload.
One reason for this is that in wartime the extended work week will in-
crease available manpower by approximately 687%. Also, many BOS workload
factors are population- rather than usage-related. For these reasons,
there is an implicit assumption that peacetime BOS manpowzr for a given
installation will support its wartime workload (to include deployment
commitments). Thus, the key activity in determining the relationship
of BOS manpower and mission capability is the analysis of the impact of

peacetime mission demands on BOS workload,

Extension of model capabilities to address BOS workload-BOS peace-
time mission requirements can make GEBOS a useful programming tool as
well as a vetter expvlanatory model, Model users can input various mis-
sion requirements in terws of aircraft by mission~design-series (M/D/S)
and a utilization rate. The M/D/S can then be used to generate various
fixed mission manpower and BOS (such as supply inventory requirements)
data and the programmed utilization rate, in such terms as flying hours,

sorties and/or alert lines, will generate additional activity-related
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supply requirements. These total requirements can then determine BOS
manpower requirements using production function and constraint relation-

ships similar to those of the existing model,

The final step in determining the impact of BOS changes is the
investigation of the relationship between peacetime mission capabilities
and wartime mission capabilities and objectives. Flying hours and peace-
time sortie requirements are necessary to maintain pilot and crew pro-
ficiency. These training requirements relate to ability to perform
wartime missions of various types. Wartime mission capabilities will
determine what mission objectives the crews can be expected to accom-
plish. It should then be possible to make quantified statements about
the impact of BOS changes on peacetime activity and force levels and
the relationship which these changes, in turn, have on wartime capabili-

ties.

The feasibility of extending the GEBOS model to provide a force
structure based programming capability was established in a prototype
mission (GEBOS~M) model demonstration to Air Staff members. This demon-
stration, although clearly establishing feasibility, suggests the need
for extensive additional research and analysis to fully develop a model
capable of fulfilling Air Staff needs. Additionally, further work is
required to develop the capability for use of GEBOS-M to display direct
mission (combat capabilities/readiness) impacts of BOS reductions.

4.2 DATA COLLECTION AND ANALYSIS

As part of the current research effort, GRC initiated the extension
of the GEBOS workload indicator model into mission impacts. The method-
clogy for incorporating mission relationships was developed to take maxi-~
mum advantage of the existing GEBOS model. Also, the methodology used

was designed to consider the ways the Air Force measures its mission.

The first activity with respect to the development of the model
was to investigate the Air Force's concepts of mission capability. GRC

previously presented to the Air Force a set of potential standards and
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measures in the paper "Measures of Mission Capability." A copy of rhis
paper is included in Appendix J. Some of the potential mission capability

measures identified are:

® Designed operational capability (DOC) statement
Training sortie requirements

Unit capability measurement system (UCMS)

Force status reports (FORSTAT)

Operational readiness inspections (ORI)

Management effectiveness inspections (MEI)

Operational readiness rates

GRC's development of the BOS-mission relationship proceeded with
the investigation of peacetime BOS-mission relationships. This was the
logical fivst step in the BOS extension to mission. As previously men-
tioned, BOS requirements are determined by peacetime mission requirements.
Also, peacetime mission activities would facilitate the empirical inves-
tigation of BGS workload.

Primary mission activity data were collected for selected bases
in TAC. The base~level data collected included:

Aircraft inventories by M/D/S
Flying hours by M/D/S and organization
Sorties by M/D/S and organization

Manpower by program element and organization

The data sources are identified in Appendix J.

These mission activity data serve three purposes in the analysis.
First, they quantify peacetime mission activity. The quantification of
peacetime mission measures permits the development of relationships with
GEBOS workload indicators. Also, measurable mission activity data, such
as flying hours and sorties, can be associated with mission capability

measures such as training sortie requirements.



For the prototype mission model, relationships were identified
between the mission activity measures and the workload indicators, In-
corporation of factors relating mission activity and workload indicators

would permit the computation of the impact of mission change on BOS.

Two preliminary relationships used in the GEBOS-M model are:

° Mission population and aircraft authorizations by M/D/S.
° Flying hours and supply workload indicators,

These preliminary factors supply the initial link between BOS workload
and mission activity. Other factors need to be developed for GEBOS-M to
achieve a more complete expression of BOS-mission relationships. Addi-
tional research into vehicle requirements and a more detailed analysis

of supply requirements should be conducted. Aléo, mission population
changes must be analyzed as to their military/civilian proportions and
other characteristics that could affect BOS workload requirements. De-
tailed mission-specific population support factors can replace the aggre-
gate factors used in the prototype GEBOS-M model to more accurately
reflect BOS requirements.

A preliminary set of mission-BOS factors was developed for the
F-111D in TAC. These factors were:

° A mission population change of 50 spaces per aircraft
. 1306 gallons of aviation fuel per flying hour

) 33.43 supply transactions per flying hour

° 10.45 item records per flying hour

The derivation of these factors is shown in Appendix J. The F-111D fac-
tors are preliminary estimates. Supply transactions and inventory are
based on command average factors, rather than specific F-111D data. How-
ever, they provide reasonable approximations of how mission activity

affects base population and supply workload.




4.3 PROTOTYPE MISSION MODEL

The prototype mission (GEBOS-M) model was developed by extension
of the GEBOS workload model (addressed in Section 3.1.8) where the user
is permitted to vary mission population and other pimary capability
changes.

The prototype GEBOS~¥ model works from right to left according to
the paths described in Figure 4.1. The prototype model receives as input
mission requirements and develops BOS workload constraints from those
mission requirements. From this point, the computation is performed in
the same fashion as the previous workload model to derive BOS manpower

changes and descriptive workload indicators.

Figure 4.2 provides an example of the prototype GEBOS-M model out-
put. After the user selects the mission change option, the following

three parameters are supplied:

° Type of aircraft
° Number of aircraft
° Flying hours

Aircraft type 1 represents the F-111D. The user has decided to
add 18 F-111Ds with a total of 4320 flying hours (240 hours per air-
craft).

Once the mission data changes have been entered, the model computes
manpower and workload as described earlier in Section 3.1.8. The output/
workload section of Figure 4.2 illustrates how workload indicators would
change for this mission change. Various administration indicators such
as BOS budget, transactions audited, and leave and pay accounts reflect
changes produced by the base population change. Other indicators, such
as detailed supply transactions and inventory changes, reflect changes
produced by flying hours. Certain areas, such as vehicle indicators,

equipment transactions, dormitory space, and rations served, axhibited
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no changes. Further analysis is required to compute the necessary fac-
tors in these areas. One additional feature of the prototype GEBOS-M
model is that the workload indicator display has been expanded to por-
tray the change in flying hours and sorties flown by aircraft type.

The prototype model requires little modification to become a use-
ful programming-tool. Once other types of aircraft have been analyzed
as to their support requirements, manpower planners can use the model to
estimate BOS requirements for force structure changes. Rather than
relying on aggregate command BOS programming factors, once validated,
the model will compute BOS requirements generated by changes iu force

structure by M/D/S and activity rate.

In addition to providing more accurate manpower programming capa-
bility, the prototype GEBOS-M model allows BOS requirements to be stated
in terms of mission. An increase in BOS manpower can be identified as
being required to support specific types of aircraft and flying hour
programs, Furthermore, the mission capability measures themselves can
be extended to show their relationship to a specific wartime role.
Figure 4.1 also illustrates this concept. Aircraft types and flying
hour programs can be connected to designed operational capability state-
ments for wartime readiness and sortie generation capability. The war-
time mission capabilities can be related directly to the Air Force's
achievement of its wartime mission. Completion of this link will greatly
enhance the justification of BOS requirements.

4.4  GEBOS-M CONCEPTUAL APPROACH

GRC has developed the following conceptual framework for the full
development of the GEBOS-M model., The concept is based on the current
linear programming structure which was developed fully in the current
GEBOS model.

The prototype GEBOS-M model illustrates the basic approach on how

peacetime mission changes can be related to BOS manpower requirements.
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However, to develop the full potential of the mission-BOS concept,

research is required in the following areas:

. Further analysis of ways peacetime mission activity impacts
BOS workload.

® Development of a methodology for relating BOS reductions to

a variety of peacetime mission impacts.

® Exploration of the relationship of peacetime mission require-
ments to wartime mission capabilities and the ability to

achieve wartime mission objectives.

The first goal of analyzing the ways peacetime mission can be
related to BOS requirements can be achieved through an extension of the
demonstration or prototype GEBOS~M model. The objective function used
in the current GEBOS workload model, minimizing manpower requirements
necessary for the achievement of various wbrkload levels can be used
for this purpose. Additionally,‘the workload constraints can be altered
to reflect peacetime mission capabilities rather than aggregate workload

constraints.

An example of this methodology was provided by the prototype GEBOS-M
model, Rather than deriving fuel consumption based on aggregate correla-
tions between retail supply operations manpower and aggregate supply
transactional data, specific relationships were derived between aircraft
by M/D/S and supply requirements. The fuel consumption constraint in the
prototype GEBOS-M model became:

Aviation Fuel Consumption = 45,291 + 1.306(F-111D Flying Hours)

This constraint can be extended to all aircraft in a command to become:

n
Aviation Fuel Consumption =b + I b,FH
° a1 i

i




where
bo is the constant
n is the number of M/D/S aircraft types in a command
b, is the fuel consumption rate for M/D/S type i

i
FHi is the number of flying hours for M/D/S type i

Similar relationships can be derived between other BOS workload
indicators and mission capability measures. Each M/D/S aircraft will
have a variety of factors to describe its mission manpower, fuel con-
sumption, supply transactions, vehicle requirements, and other support
requirements in a way that is directly compatible with the design of
GEBOS. Similar relationships can be established for missile units,

Extension of the GEBOS-M model so that direct mission impacts can
be derived from BOS manpower changes requires additional methodological
development. The mission/workload factors required to derive the BOS
impact of mission changes are necessary for this phase of model develop-
ment, but not sufficient by themselves to enable the selection of spe-
cific alternative mission capability changes., A generalized GEBOS-M
model of BOS impacts on peacetime mission capabilities should include:

. Establishment of a priority structure among different units
or M/D/S types to enable the model to determine the order in

which mission capabilities should be increased or decreased.

° Analysis of the relative value of different mission activity
levels such as sortie rates, flying hours, or readiness

factors.

. Determination of the relative support costs of different
M/D/S aircraft and activity levels, either in terms of man-

power requirements or workload levels.

o Development of alternative model operating modes, such as

changing the manpower/workload production functions as a

means of achieving manpower objectives.




In a command, there are a number of mission reductions that would
yield the same manpower reduction in BOS. For example, TAC could reduce
its mission by X number of F~15s or Y number of F-4s and achieve the same
support reductions. Any further development of mission capability impacts
of BOS reductions requires a weighting structure on the importance of
different force structure elements and capabilities. Such a system might
be based on Air Force judgments as to relative mission rankings, such as
the unit priority system; alternatively, users could modify unit priorities
explicitly for specific purposes.

Analysis is also required to determine the relative sensitivity of
different levels of mission activity in relation to support reductions.
This analysis should take into account explicit wartime capability require-
ments such as the DOC statements. The impact of reduced £lying hours,
for example, should be related to the training flight requirements neces-
sary to maintain various degrees of mission Eapability as defined in the
DOC.

The BOS savings resulting frem reductions in various mission ele-
ments can be derived in a number of ways from existing mission data.
Once the relationship of specific mission capability measures has been
completed, these mission capabilities can be evaluated using the GEBOS-M
model in the mode that estimates BOS changes. The BOS impacts produced
from the model would correspond to the types of manpower and workload
impacts produced by the prototype GEBOS~M model. The user can employ
the manpower or workload values derived from rumning the model to selec-

tively adjust unit priorities or mission capabilities as necessary.

The final development necessary to enable the GEBOS-M model to
estimate manpower/workload impacts is for the model vperation to include
other impact options. For example, Air Force manpower managers might
severly limit other support activities rather than reduce flying hours
or sorties. Standards of living could be reduced or the workweek
extended rather than directing the impact toward primary mission capa~

bilities. These considerations can be taken into account by increasing
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available manhours in total BOS, or reducing selected model workload
coefficients. A 10% increase in BOS manhours can be encompassed by
increasing the total BOS manpower constraint by 10%. Productivity in-
creases can be addressed by allowing workload coefficients in the GEBOS-M
production equations to vary over specified ranges or by specified per-
centages. BOS reductions can be designed to downgrade mission capabili-
ties from fully mission capable to partially mission capable, selectively
reduce sortie generation rates and/or sortie length, and decrease reac-
tion time. Derivation of the alternatives for inclusion in GEBOS-M
would include analysis of official mobilization plans, survey of Air
Force personnel as to relative importance of factors, and/or judgmental

user inputs.

Once model capability has been extended so that the BOS changes can
be related to peacetime mission capabilicy, the impact of peacetime mis-
sion capability on wartime capabilities and objectives czn be derived.
The peacetime training requirements and capabilivies can be related to
wartime missions. For example, DOC statements can be used to convert
loss of unit capabilities to loss of unit sortie generation, flying
hours, and types of mission. These quantified impacts of mission capa-

bilities can be related to wartime objectives under different scenarios.

The specific technical approach that best reflects the variety of
requirements for full mission capability will depend on both additional
research findings and specific user requirements., One approach would be
to enhance the current linear programming technique in GEBOS with addi-
tional features. For example, unit priorities could be included by a
module that specified the order in which unit capabilities would be
decremented. The model would reduce mission capabilities in order of
the priorities until various manpower and/or workload objectives are
achieved. The user could also modify priorities or objective function

weights if desired.
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Similarly, the linear programming problem could be medified to
include integer programming or goal programming tr.chniques. For example,
it is only reasonable to change manpower, M/D/S aireraft, or sorties by
integer units. Also, goal programming could provide a technique for in-
corporating several different mission objectives in the objective func-
tion. Rather than maximizing the mission objective function, goal pro-
gramming would seek to come as close as possible to a set of specified

objectives.

The final task of relating peacetime mission capabilities to war-
time mission capabilities and objectives could also be accomplished in
several ways. Wartime capabilities could be handled either as the objec-
tive function of an optimization model, or deriyed from peacetime mission
capabilities. It appears preferable at this time to make the transition
from peacetime to wartime as a separate phase apart from the basic model
computations. Separation of the exteasion to wartime capabilities would
allow users to separately assess the mission capability reductions as to
their reasonableness, and obviate security problems with GEBOS~M develop-

ment.
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SECTION 5

RECOMMENDATIONS

With regard to its research on BOS manpower, workload indicators,
and mission elements, GRC has expanded the Air Force's knowledge of BOS
relationships. Specific tools and methodologies have been developed that
will enable the Air Staff to obtain additional useful products based upon
GRC's research effort. There are two areas where additional effort will
enable the Air Force to fully utilize the current findings and obtain the
maximum benefit made possible by these innovative tools. These recommen-—
dations center around extension of GEBOS to the entire Air Force, includ-

ing model validation, and further development of mission-BOS relationships.

5.1 EXTENSION OF GEBOS AIR FORCE-WIDE

The GEBOS model has been made fully operational for ATC, SAC, and
TAC. The reports and analyses that GEBOS is capable of producing docu-
ment the desirability of continuing with GEBOS by implementing the model
Air Force~wide. Based on GRC's research, the data elements, sources, and
data reporting requiremenés for Air Force~wide implementation have been
identified.

The following recommendations are made for completion of the model

within the framework established by GRC:

. Additional data on GRC-identified descriptive indicators
should be collected, AFMEA currently is collecting all
aggregate manpower data and many of the workload indicators
necessary for Air Force-wide model implementation. However,
the data collection efiort should be augmented with addi-
tional descriptive indizators such as those descrioed in

Appendix A.

° Workload indicators, particularly cransactional data, should
be regularly collected and updated. Regular quarterly or
monthly collection of many aggregate indicators will eliminate
biases caused by using only 1 month's data for estimating

workload.
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° Aggregate manpower/workload equations should be developed

annually. Manpower/workload relationships can change con-

siderably from year to year as productivity changes.
] Multivariate analysis should be accomplished to establish

workload indicator relationships for all commands. Such
interrelationships are necessary for the model to accurately
portray balanced resource changes. Also, development of
interrelationships for all commands will provide an update
of (and replace) aggregate BOS planning factors, since the
GEBOS model now permits production of BOS requirements as a

function of mission population changes.

) Model development should be extended to other functional
categories. Collection of manpower and workload data on
real property mainienance and medical services should con-
tinue. Additional analysis should be performed to develop

similar equations for these functional categories.

° The GEBOS model can be made operational either on an Air

Force computer or a commercial time sharing system.

Model validation will become an increasingly inmportant requirement
once GEBOS has been impleﬁented Air Force-wide. At that point, it will
be necessary to compare the model's manpower and workload projectionms
within an independent external source of estimatior. Such validation
efforts will assure that the results from GEBOS are consistent with

other Air Force manpower estimating procedures.

Three principal validation techniques have been identified:

° Historical validation
. Standards validation
. Mission change validation

Historical validation is done by running the model against either
manpower or workload data. Historical validation, as discussed in Appen-

dix H, indicates that regular update of model coefficients is necessary
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as productivity changes occur from year to year. However, historical

validation is not sufficient to satisfactorily verify model coefficients.

The methodology for a standards application was set forth in Appen-
dix I. BRasically, workload changes produced by GEBOS are priced out in
detail by work center. Total functional manpower changes in the model are
then compared to aggregate work center manpower changes. Any model dis-

crapancies can then be investigated and reconciled.

GRC undertook the validation of the retail supply operations func-
tional category for SAC and found the results very encouraging. The
model and standards estimates of manpower changes were within an accep-

table range, considering the various approximations and assumptions made.

Standards validation can be undertaken upon completion of the Air
Force-wide CEBOS model. However, there are some limitations on the use-

fulness of using standards for extensive Air Force-wide model validation.

First, the amount of data required for complete Air Force-wide
validation through standards would be considerable. One command required
application of 50 detailed standards to price~out one functional category.
Complete application of Air Force standards for all bases would require
many more standards involving many additional commands. Considerable
.dditional workload data beyond what are necessary for model development
would have to be collected or estimated. Several typical bases should
be priced out for each command for both manpower increments and decre-
ments. Such an Air Force-wide standards price-out would require exten-

sive data collection, data processing, and computation.

Another limitation on the applicability of work center standards
validation to GEBOS is that the work center standards do not describe
mission requirements. In order for GEBOS validation to be complete, a
determination must be made of how manpower changes will occur across all

functions simultaneously. This is accomplished in GEBOS through workload
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interrelationship factors. Standards do not address workload interrela-
tionships. Consequently, standards will provide no guidance as to how
much of a workload change would be required for supply indicators rela-
tive to administration indicators for any aggregate change in mission
capability.

For these reasons, standavds are of limited use for complete GEBOS
validation. However, standards validation can prove useful to price out
selected functional categories. Such selected price outs could be desir~-
able where there is a need to confirm estimates for particular workload
coefficients or where additional insights into manpower/workload rela-

tionships are desired.

The recommended validation approach is to withhold GEBOS validation
until the relationships between mission capabilities and BOS workload
indicators have been completed. Once the impact of specific force struc-
ture changes can be estimated through GEBOS-M, such impacts can be vali-
dated against recent historical force structure changes. Validation of
mission relationships would be more efficient in terms of data collection

and analysis and would provide more complete validation.

5.2 DEVELOPMENT OF FULL MISSION RELATIONSHIP
GRC demonstrated the prototype design of a GEBOS model that incor-
porates mission relationships in November 1979. It woulid be useful to

the Air Force to pursue additional research of GEBO3S toward three goals:

' Full development of the relationships between missinn capa-
bilities and BOS workload.

® Development of a method for estaplishing mission priorities
so that BOS reductions can be allocated across different

mission areas.

° Extension of the impact of mission reductions from peacetime

to wartime capabilities.



The general research requirements for further analysis in the
mission area are outlined in Section 4.4. The development of GEBOS~M
to achieve these three goals will provide AF/MPM with a way of accurately
programming BOS requirements associated with force mission changes, justi-
fication for BOS manpower in terms of mission impacts, and a general tool

and methodology for analyzing BOS/mission alternatives.
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DATA COLLECTION

The primary source of data for the following analyses was from
AFMEA/MEUR. Additionally, 21 other workload indicators were collected
by GRC from five additional sources. The FY78 manpower and workload

indicators, along with their sources, are listed in Table A.l.

Some of the sources provided data that were the same or similar

to data from other sources. For example:

. V09 is identical to V13.

. V22 is the same as V28, excupt for being from a different
month.

. V23 is the same as V29, except for being from a different
month.

° V24 is a subset of V30, except it was collected during a

different month.

The data requests tc AFMEA/MEUR; AFAFC/RM; AFDSC/LGSM; and SAC/
LGT, TAC/LGT, and ATC/LGT are provided in Annex 1 to this appendix.




TABLE A.1

MANPOWER AND WORKLOAD VARIABLES®

Name

Variable Label

Format Record Columns

Vo1
Vo2
Vo3
Vo4
Vo5
Vo6
Vo7
Vo8
Vo9
V10
Vil
V12
Vi3
V14

Variable
V15

V16
V17
V18
AR
V20
Vil
v22
V23
V24
V25
V26
Va7
V28
V29

Year

Command

Base

ADM~Administration Manpower
Total Base Officers

Total Base Airmen

Total Base Civilians

Total Contracts

Total Travel Transactions
Transactions A.udit:edb
Total Air Force Membersb
Civilian Pay Accountsb

Travel Transactions Processedb

Commercial Sexvice Transactions
Processedb

Materiel Accounc and Finance
Workloadb

BOS Budgetc

RSO~Retail Supply Operations
Distillates

Residuals

MO-Gas

Aviation Fuel

Supply Transactions
Equipment Transactions
Supply Item Records

Total Requisitionsd

Total Dollar Value-’l’housandsd
Total Receiptsd

Total Supply Transactionsd

Total Equipment Transactionsd

A-4

e N I O S T T T > T B |

T T T T T T B R T T R T T

2.0
1.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0

6.0

6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0

1

= e I R R S N

e R R R = R R R N N T e

2-3
bmts
6-11

13-18

20-25

27-32

34-39

41-46

48-53

55-60

62-67

69~74

76-81

83-88

90-95

97-102
104-109
111-116
118-123
125-130
132-137
139-144
146-151
153-158
160-165
167-172
174-179
181-186
188-193



TABLE A.1 (Continued)

Variable
Name Variable Label Format Record Columns
V30 Total Item Recordsd F 6.0 1 195-200
V3l MIE-Equipment Maintenance F 6.0 1 202-207
V32 Aircraft Tractors F 6.0 1 209-214
V33 General Purpose Automobiles F 6.0 1 216-221
V34 All Purpose Trucks F 6.0 1 223-228
V35 Special Handling Equipment~Warehouses F 6.0 1 230~-235
V36 Special Handling Equipment-Fire F 6.0 1 237-242
Fighting
V37 Special Handling Equipment-Other F 6.0 244-~249
V38 Total Registered Vehicles® F 6.0 1 251-256
V39 Total Registered and Non-Registered F 6.0 1 258~263
Vehicles®
V40 Total Vehicle Equivalents® F 6.0 1 265-270
V41  Total Annual Mileage-Millions® F 6.0 1 272-277
V42 0BS-Other Base Services F 6.0 1 279-284
V43 Total Population Supportedc F 6.0 1 286-291
V44 Total Air Traffic Control Operationsf F 6.0 1 293-298
V45 BHO;Bachelor Housing Operations F 6.0 1 300-305
V46 Dorm Beds F 6.0 1 307-312
V47 Square Feet of Dorm Space F 6.0 1 314-319
V48 Weighted Rations Served F 6.0 1 321-326
V49 MWR-Morale, Welfare and Recreation F 6.0 1 328-333
V50 Studeat Populationc F 6.0 1 335-340
V51 0PS-Other Personnel Services F 6.0 1 342-347
Computed Variables
X01 Base Population
X01 = V05 + V06 + V07
X02 Base Population with Contract Man-Years
X02 = V05 + V06 + VO7 + VO8
X03 Ground Fuel Consumption
X03 = V18 + V19 + V20
X04 Total Vehicles

X04 = V32 + V33 + V34 + V35 + V36 + V37




TABLE A.1 (Continued)

Computed Variables (Continued)

X05 Military Population
X05 = V05 + V06

X06 Travel Transaction Proportion
X06 = V09/V14
X07 Total Transactions Processed

X07 = V25 + V27 + V28 + V29

X08 Average Items per $1000 Inventory
X08 = V30/V26

X09 Service Material Transactions
X09 = V14 + V15

X10 Military Vehicles
X10 = V32 + V35 + V36 + V37

BASE 1 SAC Missile Bases

INPUT FORMAT FIXED (1X,F2.0,F1.0,49(1X,F6.0))

aUnless otherwise indicated, these data are from AFMEA BOS Manpower and
Workload Data.

bSource: HAF-ACF(M) 7104, Report of Accounting and Finance, September
1978.

®Source: DD-MRASL-M(OT) 7765, Domestic Base Factors Report for FY1978.

dSource: Special Management Data Bank Inquiry, M-32 Monthly Base Supply
Management Report, October 1978,

®Source: Special Request from HQ SAC/LGT, HQ TAC/LGT, HQ ATC/LGT, as
of 30 September 1978.

f1411-D0T--QU, Annual Air Traffic Control Operations Report, FY78.




ANNEX 1

LETTERS TO AFMEA/MEUR; AFAFC/RM; AFDSC/LGSM; AND

SAC/LGT, TAC/LGT, AND ATC/LGT
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AFAFC/RH

1. This office is responsibie for saveral research and analysis projec:s,
one of wnich concarns development of a methedolegy for aggregate 39S output
indicators. A key point of the resesarch is the idsntification of ktase
Tevel aggragata workload indicaters.

2. Accordingly, request the following informaticn be provided for FY 78,
by individual bases in SAC, -TAC, and ATC.

a. Transactions Audited (1511)
b. AF Member Serviced for Pay and Leave (1512)
c. Civilian Pay Accounts Maintained (1513)
d. Travel Transactjons Processed (1514)
e. Commercial Services Transactions Processed (15i5)
f. Materiel Transactions Processed (1516) '
3. Your support is appreciated. Questions may be directed to éhe project

officer, Maj Steadman, Autovon 22, extension 71025, 733%5.
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MR. These data are necessary to conduct validation of the GRC GE30S model
developed under an AFOSR contract.
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[%aj Steadman/8 Jui 79/s1b/71025 R~ Rt

Racuest for InfTormation o Su soort Rasearch Project

AFISC/LSSH

1. Thus office is responsible for several research and analysis projects, -

one of which concerns development of a methodology for aggrecate output
indicators {or use in Air Staff-level mangower management. A kay part of
the resaarch is the identification of basa lavel output indicators which
can be usad in this aggregata process.

2. Since supply support at base level affects all activities and therefore
may be a prime source for these indicators, reguest the following informa-
tion from the SBSS M-32 report be provided from your data base, on a
priority basis, for FY 78 end year to»a?s, b/ individual CONUS basas in
SAC, TAC and ATC

a. Total recefpts.” '~ .-. v ' L T

b. Total 1tem rﬂcords.

-
.‘ ~.

c. beal number of requxsluions. : _-_” L

P

3. Your support 1s aporec1ated Questxons ‘should be direbued to ;hé
prcaect of‘xcer, Faéor St eadman, Au»ovon 22 exten51ons 71025/73396

_FOR THE CHIEF OF STAFF B

MR. These data are ﬁecessary,fo.conduct validation of the GRC GEBOS mocel
developed under an AFOSR- contract. - Ry
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HOWE /Maj Steadman/6 Jul 7S8/s1b/71G25

Request Tor Information to Suppert Rassarch rFroject

5Q SAC/LST HQ TAC/LGT #Q ATC/LEY

" 1. Tnis office is responsidbie Tor saveral ressarch and analvsis projects,
cne of which concerns development oF 2 methodology for zagrsgate cutput
indicaters. A key point of the research is the identification of base

JTevel workload indicators.

2. Accordingly, requesit’the foilowing infcrmation ce provided Trom your
CAFVINS data base, on a priority basis, for FY 78 end year totals by
individual bases in SAC, TAC, and ATC.

a. Total .number of military vehicles
b. Total number of vehicles (includes eguivalents).
c. Total vehicle m%le;ge {miles driven)

3. Your support is appreciated. Questxons may be directed to the progec*
officer, Pag Steadman, Autovon 22 extens1on 71025/733 6 :

by

' ‘FOR THE CHIEF oF STAFF

MR. These data-are necessary t conduct /a{1d - |
e ' at1on f th
developed under an AFOSR contract ° ¢ 8 GEBOS_m?deT

-
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COMPARISON OF FY77 AND FY78 MANPOWER AND WORKLOAD

MANPOWER ANALYSIS

The current version of GEBOS contains seven DOD functional categories

dealing with base operating support (BOS). These are:

) Administration (ADM)

. Retail Supply Operations (RSO)

. Maintenance of Installation Equipment (MIE)
° Other Base Services (OBS)

° Morale, Welfare and Recreation (MWR)

™ Other Personnel Support (OPS)

) Bachelor Housing Operations (BHO)

Table B.1 describes the Air Force functional account codes which comprise

these seven functional categories.

Table B.2 presents the manpower distributions in each functional cate-

gory for FY78. The major functions are ADM, RSO, and OBS which together
comprise nearly 70% to 80% of the manpower in each of the three commands.
OPS and MIE come next, while MWR and BHO contain the fewest individuals.

Table B.3 illustrates the percentage change in manpower for each

functional category within the commands from 1977 to 1978. It appears that

major changes have taken place from 1977 to 1978, particularly in TAC.
Only ATC shows an overall increase in manpower (4.47), with the largest
percentage increases occurring in ADM, MIE, and BHO, although the abso-
lute gains in the latter were not very large. Slight manpower declines
are observed within ATC for the RSO and OBS functions.

Declines occurred in all SAC functions, the greatest decline being
in ADM, The decline overall was &.4Z.

Except in BHO, all TAC functions showed large overall declines.

Overall, there was a decrease of 3,464 spaces, or 15.5%. The greatest
reduction occurred in MIE, 43.47%. Since GRC has only DOD functional
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TABLE B.1
AIR FORCE FUNCTIONAL ACCOUNT CODES BY DOD FUNCTIONAL CATEGORIES

DOD Functional Category

FACs Included

30 - Maintenance Repair
of Real Property

31 - Minor Construction

32 -~ Operation of
Utilities for All Real
Property

33 - Other Engineering
Support

36 - Administration

37 - Retail Supply
Operations

38 - Maintenance of
Installation Equipment

39 - Other Base
Services

40 - Bachelor Housing
and Furnishings

41 - Morale, Welfare
and Recreation

42 - Other Personnel
Support

44%X (less:
4425, 4426,
4490, 4491,

No manpower
4461, 4463,

4400, 4401,
4427, 4490,

10XX, 1IXX,
17%X, 18X¥,

125X, 41X

2XXX, 424X

30XX, 31XX,
37XX, 38XX,
47XX, 48XX,
424X, 462X,

4650, 4651

45%X

105X, 462X,

4400, 4401, 4402, 4406, 4410,
4427, 4461, 4463, 4466, 4467,
4492, 4493, 4494)

in this category
4466, 4467, 4491

4402, 4406, 4410, 4425, 4426,
4492, 4493, 4494

12XX, 13XX, 14XX, 15XX, 16XX,
19xX :

32XX, 33XX, 34XX, 35XX, 36XX,
39XX, 40XX, 42XX, 43XX, 46XXK,
49%X, 5XXX, 6XXX, 7XXX (less:
4650, 4651, 466X, 467X, 468X)

466X, 467X, 468X




TABLE B.2

FY78 MANPOWER DISTRIBUTIONS FOR EACH DOD FUNCTIONAL CATEGORY BY COMMAND

DOD Functional Command

Categories ATC Percent SAC  Percent TAC  Percent
ADM 4,607 31.1 7,049 26.4 5,180 27.5
RSO 3,027 20.4 7,900 27.4 5,208 27.7
MIE 652 4.4 2,179 7.5 1,236 6.6
0BS 3,069 20.7 7,822 27.1 4,427 23.6
MWR 542 3.7 903 3.1 625 3.3
BHO 241 1.6 332 1.1 239 1.3
OPS 2,678 18.1 2,720 9.4 1,875 10.0
Total 14,816 100.0 28,905 100.0 18,791 100.0
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category manpower data, it is not known at this time why the declines

were so large, nor is it known what specific functions were affected.

WORKLOAD ANALYSIS

Tables B.4 through B.6 present comparisons of workload indicators
from 1977 to 1978 for ATC, SAC, and TAC, respectively. It is seen that
major changes occurred in many indicators, particularly "total population

' and "supply transactions," across all

supported," "total transactioms,’
three commands. Also, it is observed that some of the largest percent-
age differences occurred for workload indicators where such differences
would be least expected. For example, in ATC, total population supported
decreased by 34% from 1977 to 1978, yet the total number of transactions
processed increased by more than 267%. In addition, the number of dorm
beds and available dorm space increased slightly, results which would

not be expected with a decrease in population supported.

Conversely, while SAC and TAC showed increases in total population
supported, total transactions, and supply transactions from 1977 to 1978,
dorm beds and the number of square feet of dorm space decreased slightly

in both commands.

There are several possible explanations for these discrepancies.
We cannot be certain that the collected data are either totally accurate
or complete for both years, and it is possible that at least some of the
changes reflect errors in the data. Also, reporting practices may have
changed from one year to the other, affecting the comparability of the
data.

Certainly, some of the differences stem from variations in the
period of reporting for the workload indicators. For example, the popu-
lation indicators represent end of the fiscal year values, while the
supply indicators are totals for only a l-month period. 1In the case of
aviation fuel consumption, the FY77 value is the actual l-month total,
while the FY78 figure is a monthly average of total consumption for a

4-month period. None of the monthly values for the individual workload
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TABLE B.4
ATC WORKLOAD INDICATOR CHANGES

% Difference

Indicator Name ] FY77 Value X¥Y78 Value FY77-FY78
Administration Indicators:
Travel Transactions 76,295 81,949 7.41
Processed
BOS Budget 472 484 2.54

Transactions Audited - - -
Leave and Pay Accounts - - -
Civilian Pay Records - - -

Material and Services - - -
Transactions

Population Indicators:

Total Population Supported 253,447 167,001 -34.10

(Including Dependents)

Base Population 64,437 62,559 -2.91

BOS Population 14,187 14,816 4.43

Military Population 42,836 41,727 -2.59

Students 36,584 36,798 -4.99

Mission Population 50,250 47,743 -4.,99

Supply Indicators:

Total Tramsactions ' 1,011,220 1,277,155 26.30
Supply Transactions 818,579 1,062,509 29.80
Requisitions 43,654 66,740 24.39
Equipment Transactions 74,797 88,879 18.83
Receipts 64,190 59,027 -8.04

Total Inventory Item Records 394,925 453,401 14.81
Supply Item Records (333,792)* 384,068 15.06
Equipment Item Records 61,133 . 69,334 13.41

Aviation Fuel Consumption 20,141 15,134 -24,.87

*
Not included originally in the 1977 data base.
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TABLE B.4 (Continued)

% Difference
Indicator Name FY77 Value FY78 Value FY77-FY78

Maintenance of Installation
Equipment Indicators:

Total Vehicles 4,089 3,472 -15.09
Military Vehicles - 1,080 -
Aircraft Tractors - 40 -
Special Handling - 1,040 -
Non-Military Vehicles - 2,392 -
General Purpose Automobiles - 478 -
All Purpose Trucks - 1,914 -
Bachelor Housing Indicators: )
Square Feet of Dormitory Space 13,536 13,554 0.13
Dormitory Beds 61,903 62,114 0.34
Other Personnel Support
Indicators:
Weighted Rations Served . 847,460 771,771 -8.93




TABLE B.5
SAC WORKLOAD INDICATOR CHANGES

% Difference

Indicator Name FY77 Value FY78 Value FY77-FY78
Administration Indicators:
Travel Transactions 109,753 106,779 -2.71
Processed
BOS Budget 890 882 -0.90
Transactions Audited - 610,702 -
Leave and Pay Accounts - 130,544 -
Civilian Pay Records - 21,510 -
Material and Services - 126,881 -
Transactions

Populati a Indicators:

Total Population Supported 344,002 412,551 19.93

{Including Dependents)

Base Population - 132,803 131,322 -1.12

BOS Population 30,225 28,905 -4.,37

Military Population 111,674 111,643 -0.03

Mission Population 102,578 102,417 -0.16

Supply Indicators:

Total Transactions 1,959,181 2,842,420 45.08
Supply Transactions 1,447,490 2,376,568 64.19
Requisitions 140,200 142,565 1.69
Equipment Transactions 220,092 193,413 -12.12
Receipts 151,399 129,872 -14,22

Total Inventory Item Records 1,079,322 1,084,387 -0.47
Supply Item Records (923,286)* 921,863 -0.15
Equipment Item Records 156,036 162,524 4.16

Aviation Fuel Consumption 76,682 79,346 3.47

Maintenance of Installation
Equipment Indicators:

Total Mileage 681 880 29.22
Total Vehicle Equivalents - 33,201 -

*
Not included originally in the 1977 data hase.
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TABLE B.S5 (Continued)

% Difference

Indicator Name FY77 Value FY78 Value FY77-FY78
Total Vehicles 15,084 14,601 -3.20
Military Vehicles - 4,656 -
Aircraft Tractors - 321 -
Special Handling - 4,335 -
Non~-Military Vehicles - 9,945 -
General Purpose Automobiles - 1,221 -
All Purpose Trucks - 8,724 -
Bachelor Housing Indicators:
Square Feet of Dormitory Space 10,719 9,395 -12.35
Dormitory Beds 48,049 © 41,837 ~12.93
Other Personnel Support
Indicators:
Weighted Rations Served 398,382 456,186 14.51
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TABLE B.6
TAC WOFKLOAD INDICATOR CHANGES

Z Difference
Indicator Name FY77 Value FY78 Vaiue FY77-FY78

Administration Indicators:

Travel Transactions 88,527 84,562 -4.48
Processed

BOS Budget 526 570 8.37
Transactions Audited - 425,233 -
Leave and Pay Accounts - 99,647 -
Civilian Pay Records - 14,978 -
Material and Services - 87,098 -
Transactions

Population Indicators:

Total Population Supported 256,085 368,937 44,09

(Including Dependents)

Base Population 95,635 98,039 2.51

BOS Population 22,255 18,791 -  =15.57

Military Population 82,202 84,645 2.97

Mission Population 73,380 79,248 8.00

Supply Indicators:

Total Transactions 2,496,977 2,888,476 15.68
Supply Transactions 1,987,474 2,396,100 20.56
Requisitions 119,406 152,659 27.85
Equipment Transactions 252,252 220,525 -12.58
Receipts 137,845 119,192 -13.53

Total Inventory Item Records 901,803 929,105 3.03
Supply Item Records (790,939)* 812,221 2.69
Equipment Item Records 110,864 116,884 5.43

Aviation Fuel Consumption 41,937 45,291 8.00

*
Not included originally in the FY77 data base.
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TABLE B.6 (Continued)

% Difference
Indicator Name FY77 Value FY78 Valte FY77-FY78

Maintenance of Installation
Equipment Indicators:

Total Vehicles 11,434 11,347 -0.76
Military Vehicles .- 4,482 -
Aircraft Tractors - 404 -
Special Handling - 4,078 -
Non-Military Vehicles - 6,865 -
Generzl Purpose Automobiles - 736 -
All Purpose Trucks - 6,129 . -
Bachelor Housing Indicators: )
Square Feet of Dormitory Space 7,373 6,881 -6.67
Dormitory Beds 33,847 32,138 -5.05
Other Personnel Support
Indicators:

Weighted Rations Served 305,784 344,877 12.78

A}




-

indicators are necessarily obtained for the same month during each fiscal
year. Thus, there remain substantial problems of both comparability and
reliability of the values used for the model. Nonetheless, these values

represent the best that were available at the time.

Additional discussion on data variability can be found in Appendix
D, Analysis of Workload Interrelationships.
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MANPOWER/WORKLOAD CORRELATION ANALYSIS

Tables C.1 through C.7 list the candidate workload measures that
were tested for each of the seven manpower functiomal groupings. The
workload variables tested included many which had been tested previousiy
and which had shown significant correlations. Some variables which had
been tested previously and had not shown significant correlations were
not tested this time. Instead, other variables were substituted for

testing as data for them became available.

Tables C.1 through C.7 include the correlation coefficients between
functional manpower and the candidate workload measures. These coeffi-~
cients give an indication of which workload measures are most closely
related to aggregate manpower levels. There were 12 workload indicators
tested for administration, 12 for retail supply, 14 for maintenance of
installation equipment, four for other base services, two for morale,
welfare and recreatior, three for other persomnel support, and three
for bachelor housing operations. The following pagagraphs summarize the

findings for each of the functional groupings.

Administration (ADM). Seven population variables and five non-

population variables were tested for administration. Only one variable,
total contract manpower for SAC, does not correlate significantly to
administration manpower. However, weak correlations for this workload
variable are also noted for the other two commands. Correlations to the
administration variable are strongest for base population with contract
man~years in ATC, and total base officers in both SAC and TAC. As might
be expected, total base population explains significant manpower varia-

tions across all three commands.

Retail Supply Operations (RSO). Supply transactions, supply item

reports, total requisitions, total supply transactions, and total item
records appear to be rather good estimators of retail supply manpower
requirements. On the other hand, ground fuel consumption, equipment

transactions, and total equipment transactions are poorer estimators of
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TABLE C.1
MANPOWER/WORKLOAD CORRELATIONS FOR ADMINISTRATION (ADM)

Correlation Coefficient

Workload Indicator ATC SAC TAC
Total Base Officers .822 .968 .816
Total Base Civilians .829 572 .801
Total Contacts .635 .236 .552 -
Total Travel Transactions .866 .789 .713
Transactions Audited .785 .754 .768
Total Air Force Members .696 .921 .702
Service/Materiel Transactions .898 .597 .699
BOS Budget . «805 .807 .708
Base Population .908 .959 .753
Base Population with Contract Man-Years .917 .946 .752
Total Base Airmen .814 .864 .665
Military Population .857 .909 711
Civilian Pay Accounts .865 .525 .732
5% Significance Level .532 .388 .468
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MANPOWER/WORKLOAD CORRELATIONS FOR

TABLE C.2

RETAIL SUPPLY OPERATIONS (RSO)

Correlation Coefficient

Workload Indicatcr ATC SAC TAC
Ground Fuel Consumption .485 .212 .335
Aviation Fuel .465 .702 .750
Supply Transactions .835 . 768 .888
Zquipment Transactions +452 .386 .541
Supply Item Records .776 .81° .926
Total Requisitions .819 .687 .899
Total Dollar Value .671 -.031 .590
Total Receipts .749 .659 .916
Total Supply Transactions .796 .647 .951
Total Equipment Transactions 411 .349 .529
Total Item Records .766 .749 .929
Base Population 474 574 .892

5% Significance Level .532 .388 <497




TABLE C.3

MANPOWER/WORKLOAD CORRELATIONS FOR
MAINTENANCE OF INSTALLATION EQUIPMENT (MIE)

Correlation Coefficient

Workload Indicator ATC SAC TAC
Aircraft Tractors 272 .254 .299
General Purpose Automobiles .648 .506 474
All Purpose Trucks .772 .829 .366
Special Handling Equipment-Warehouse .724 404 .546
Special Handling Equipment-Fire -.047 .296 .092
Special Handling Equipment-Other .708 .787 .231
Total Registered Vehicles — .837 —-—
Supply Transactions ‘.717 .254 447
Equipment Transactions 747 .514 .580
Base Population .918 409 443
Total Vehicles .716 .805 .236
Total Registered and Non-Registered Vehicles —— .875 ——
Total ‘Vehicle Equivalents -— <711 ——

5% Significance Level .553 .388 .468
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TASLE C.4

MANPOWER/WORKLOAD CORRELATIONS FOR
OTHER BASE SERVICES (OBS)

Correlation Coefficient

Workload Indicator ATC SAC TAC

Total Population Supported .795 .922 .793

Total Air Traffic Control Operations .303 .110 172

Base Population .802 .934 .668

Base Population with Contract Man-Years .835 .918 .676

5% Significance Level .497 .396 .468
TABLE C.5

MANPOWER/WORKLOAD CORRELATIONS FOR
MCRALE, WELFARE AND RECREATION (MWR)

Correlation Coefficient

Workload Indicator ATC SAC TAC
Military Population .860 .879 .701
Student Population .856 — -

5% Significance Level .532 .388 .468




TABLE C.6

MANPOWER/WORKLOAD CORRELATIONS FOR
OTHER PERSONNEL SUPPORT (OPS)

Correlation Coefficient

Workload Indicators ATC SAC TAC
Total Population Supported .598 .080 .274
Base Population .737 .301 .666 _
Weighted Rations Served .986 .557 .698
Missile Base Factor for SAC -— .896 —
Military Population 777 <394 .670

5% Significance Level .532 .388 .468

TABLE C.7

MANPOWER/WORKLOAD CORRELATIONS FOR
BACHELOR HOUSING OPERATIONS (BHO)

Correlation Coefficient

Workload Indicators ATC SAC TAC |
Dormitory Beds .648 .361 .437 ‘
Square Feet of Dormitory Space .713 .217 .578
Weighted Rations Served .581 .110 549

5% Significance Level .532 .388 .468




retail supply manpower requirements. Interestingly, while the total
dollar value variable indicates significant correlations for ATC and
TAC, for SAC a negative correlation is indicated. This relationship
may be caused by lack of stability in the variable for SAC. The data
analyzed were for 1 month only, which may be too short a time period to

measure such items.

Maintenance of Installation Equipment (MIE). The correlation

coefficients which have been calculated for the three commands demon-
strate the specialized function of TAC. Very few significant correla-
tions are observed under MIE for TAC, probably reflecting the aircraft
intensive nature of the TAC mission. For SAC, vehicle indicators such
as total registered vehicles, total vehicles (registered and non-regis-
tered), total vehicle equivﬁlents, and total annual mileage, proved to

be the most significant indicators.

Other Base Services (0BS). Significant correlations are indicated

for all categories of workload indicators except for total air traffic
control operations for all three commands. It should be noted, however,
that the correlation coefficients for TAC, even for those workload indi-
cators that are significant, are generaily less than the corresponding
values for ATC and SAC. As has been noted previously, popuvlation vari-

ables are generally good estimators of other base services manpower.

Morale, Welfare and Recreation (MWR). As documented in previous

GEBOS reports, population variables, particularly military population,

continue to demonstrate a strong relationship to the MWR manpower function.

Other Personnel Support (OPS). Weighted rations served continues

to show the strongest correlations across all commands for this func-
tional grouping. Base population, weighted rations served, military

population, and SAC bases with missile silos also show strong correla-
tions for this grouping.



Bachelor Housing Operations (BHO). Dormitory beds and square feet

of dormitory space show a correlation with BHO manpower for ATC and TAC,

but not SAC. The poor correlations for SAC may be the result of a small

number of manpower spaces per base (12.8) and a low coefficient of varia-
tion (Sy/?). The coefficient of variation for SAC BHO manpower is .326,

less than half the value for either TAC (.682) or ATC (.785).
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MANPOWER/WORKLOAD EQUATIONS

This appendix describes the recreation of the FY77 equations for
FY78 data (where possible). The results of this are summarized below

for each function.

ADMINISTRATION (Table D.1)

The base population and travel transactions proportion (i.e., travel

transactions to service/material transactions) workload indicators were
tested. Base population changed very little in value from the FY77 equa-
tions, remaining highly significant in all three of the FY78 equations.
The travel transaction proportion indicator showed slightly greater sig-
nificance in ATC and SAC, but ceased to be significant in TAC. However,
the magnitude of the coefficients declined greatly in all three commands.

RETAIL SUPPLY OPERATIONS (Table D.2)

In each command, total transactions processed was the primary work-~
load indicator. For ATC, the collinearity of total transactions with
item eacords resulted in a significant overall regression, but low sig-

nificance for individual coefficients.

For SAC, the significance and coefficients declined in the three
workload indicators, RZ, and both of the t-statistics, while the inter-

cept increased.

The equation for TAC was very similar to the previcus year, show-
ing a large RZ, but with only a slight decrease in the intercept and

variable support coefficient,

MAINTENANCE OF INSTALLATION EQUIPMENT (Table D.3)

As was the case last year, insufficient data precluded the devel-
opment of an equation for ATC. The situation, however, was different
for SAC and TAC. Military vehicles and mileage proved to be significant
for SAC, with increases in the intercept and mileage coefficients. For

TAC, equipment item records were significant again.
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SAC.

OTHER BASE SERVICES (Table D.4)
The total population supported was significant in all three com-

mands; however, the intercepts increased for TAC.

MORALE, WELFARE AND RECREATION (Table D.5)
Military population, including student population for ATC, was
highly significant again. Variable coefficients all remained virtually

the same except for a noticeable decline in TAC.

OTHER PERSONNEL SUPPORT (Table D.6)
The equations for OPS remained essentially the same as the previous

year, with all variables retaining their significance.

BACHELOR HOUSING OPERATIONS (Table D.7)
Dormitory beds was used in place of officers' quarters which was

not available. The indicator was significant for ATC and TAC, but not

Some general observations on the FY78 recreation of the FY77 man-

power/workload equations:

Nineteen out of 20 equations had R2 statistics significant
at the 5% level. '

Twenty~-six out of 31 workload indicators had significant t-
statistics at the 57 level.

Only four out of 20 R2 statistics increased.

Fourteen out of 31 workload indicator t-statistics showed

an increase.

Only 7 out of 28 directly comparable workload indicators

showed a coefficient increase.

Fifteen out of 20 equation constants increased.

The FY78 regression equations showed a continued oversll explana-

tory significance, but declining fit when compared with FY77. This may
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be due to selection bias, since variables that predicted the best in
FY77 may not necessarily be the best in FY78. Marginal productivity
appeared to be on the increase since most workload coefficients experi-

enced declining values.

Tables D.8 through D.10 list the manpower/workload equations
developed for FY78. The number and types of workload indicators selected
are generally similar to the FY77 indicators. The equations are listed
here in their single base form. To convert the equations to command
estimating equations, the single base intercept is adjusted to command
figure. This was done by entering the command total workload (X) and
total manpower (Y) into the equation, solving for the equation and solv-
ing for the command fixed functional manpower (Y - bX). This figure
was usually the single base intercept times the number of bases, but

could vary somewhat if data were missing for certain bases.

The regression intercepts provide an estimate of the base opening
costs by function that can be compared to the base opening package
planning factor. Table D.11 lists the functional regression intercepté

for the three commands.

The total fixed manpower figures for SAC and TAC are reasonably .
close to the 436 planning factor. The ATC figure is considerably less,
but the planning factor was based on a combat base rather than a2 train-
ing base. While the regression intercept is outside the statistical
range of observation, it may be preferable to use information derived

from it in modifying the planning factor.

Table D.12 presents regressions that were used to derive addi-
tional workload indicators. The regressions were both manpower workload
relationships and workload interrelationships. The selection of the form
for a particular workload indicator is somewhat arbitrary since two re-
gressions usually are possible that relate additional descriptive indi-

cators to either manpower or workload indicators used in the model.

D-12




TABLE D.8
ATC MANPOWER/WORKLOAD EQUATIONS

ADM = 78.9 + .0338(Base Population) + .0170(Travel Transactions)
t statistic (5.43) (4.17)

R = .932

RSO = 32.9 + .00242(Supply Transactions)
t statistic (4.55)

R = .633

MIE = 5.1 + .170(Total Vehicles)
t statistic (2.41)

R? = ,327

OBS = 89.2 + .013§(Total Population Supported)
t statistic (8.25)

R% = .850

MWR = 16.7 + .0053(Military Population) + .0023(Students)

t statistic (2.97) (2.89)

R% = .852

OPS = -6.0 + .0046(Total Population Supported) + .0026("=18nted Raticns,
t statistic (3.05) (22.1)

R® = .986

BHO = 11.0 + .0108(Square Feet of Dormitory Space)

t statistic (4.82)

R® = .659
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TABLE D.9
SAC MANPOWER/WORKLOAD EQUATIONS

ADM = 56.4 + .0347(Base Population) + .00959(Travel Transactions)

t statistic (13.1) (4.40)

R% = .957

Aviation Fuel

RSO = 172.0 + .00297(Supply Item Records) + .00936( Consumption
t statistic  (6.14) (3.98)

R = .796

)

MIE = 5.6 + .270(Military Vehicles) + .8614(Total Vehicle Mileage)
t statistic (4.21) (4.39)

R% = .720

OBS = 99,3 + ,0121(Total Population Supported)
t statistic (11.4)

R = .850

MWR = 21.6 + .0031(Military Population)

t statistic (8.90)
2

R™ = ,785

Missile Total Weighted
OPS = 48.1 + 80.3( Base ) + .0010(Population) + .0020(Rations )
¢ statistic (10.5)F2CtOT (1 ggySupported ;) 49y Served
R® = .892

Missile

BHO = 10.9 + '°°“6s(gg:;§§o§;e§pgie) - 2.24( Base ) + 17.9(Andersen)

t statistic (1.25) (2.01)Factor (¢ 599

R = 712

Specification Used:
BHO = 10.9 + .0052(Square Feet of Dormitory Space)
t statistic (1.71)

R® = .203
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TABLE D.10
TAC MANPOWER/WORKLOAD EQUATIONS

ADM = 25.8 + .0380(Base Population) + .01015(Travel Transactions)
t statistic (2.71) (1.29)

R = .680

RSO = 124.0 + .00125(Total Transactions Processed)
t statistic (10.2)

R% = .881
MIE = 35.4 + .8078(pricrarty 4 10005996 (- AUiPReRL ) 4 51,9 (Holloman)
t statistic (2.19) (1.48) (3.66)
+ 42,7 (Howard) + 46.0(George)
(3.86) (3.64)
R% = .767

0BS = 161.5 + .0045(Total Population Supported)

t statistic (4.69)

R% = 6.29

MWR = 27.3 + ,0016(Military Population)

t statistic (3.80)

R% = .491

- Total Population Weighted
OPS = 29.6 + .0015¢( Supported ) + ‘oozz(Rations Served)
t statistic (3.21) (3.49)

&% = .706

BHO = 1.9 + .0298(Square Feet of Dormitory Space)

t statistic (2.74)

R = .334




TABLE D.11

FIXED BASE MANPOWER BY FUNCTION
Command

Function ATC SAC TAC
Administration 78.9 56.4 25.8
Retail Supply Operations 32.9 172.0 124.0
Maintenance of Installation Equipment 5.1 5.6 35.4
Other Base Services 89.2 99.3 161.5
Morale, Welfare and Recreation 16.7 21.6 27.3
Other Personnel Support 0.0 48.1 29.6
Bachelor Housing Operations 11.0 10.9 1.9

Total 233.8 413.9 405.5
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TABLE D.12
DESCRIPTIVE INDICATOR REGRESSIONS

Equation R2
ATC
ADM = 23.5 + .885(B0OS Budgat) .648
ADM = 47.0 + .0l1(Transactions Audited) .616
ADM = 111.7 + .0293(Materiel and Services Transactions) .806
RSO = 46.7 + .0050(Total Item Records) .587
Aviation Fuel Consumption = 949.9 + 3,623(RSO)
- 1463.8(Non-Pilot Training Base) .725
BHO = 11.7 + .0024(Dormitory Beds) 624
SAC
BOS Budget = 184.5 + .0305(Base Population) 704
ADM = 57.3 + .0090(Transactions Audited) .568
ADM = 130.2 + .0247(Materiel and Services Transactions) .356
Total Supply Transactions = -6340 + 2.883(Total Item Records) .838
Dormitory Beds = 206.7 + 3.881(Square Feet of Dormitory Space) .831
TAC
ADM = -39,32 + ,980(BOS Budget) .502
ADM = ~78.0 + .015(Transactions Audited) .590
ADM = 30.1 + .0532(Materiel and Services Transactions) 452
RSO = 126.1 + .0040(Total Item Records) .863
RSO = 234.9 + .032(Aviation Fuel Consumption) .562
Dormitory Beds = -30.6 + 4.75(Square Feet of Dormitory Space) .958




The regression equations listed here undergo two transformatioms

prior to their use in the model. First, the intercepts are adjusted, as
was the case in the manpower/workload equations, to reflect command total
manpower. Secondly, the equations are restated so that each descriptive
indicator can be computed directly as a linear combination of an existing
model output. For example, the regression for ATC that shows administra-
tion manpower as related to BOS budget is transformed into a relatiomship
where BOS budget can be derived from a given level of administration

manpower.

Additional descriptive indicators are computed as proportions of
other primary indicators. For example, civilian pay records and leave
and pay accounts were computed as proportions of total base population.
Similarly, aggregate supply transactions and vehicle workload are broken

down into detailed indicators based on FY78 proportionms.
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APPENDIX E

ANALYSIS OF WORKLOAD INTERRELATIONSHIPS




ANALYSIS OF WORKLOAD INTERRELATIONSHIPS

As a basis for further analysis, one of the first tasks performed
in the development of the model was a determination of the variables
for which there were relatively high correlation coefficients with other
variables in the file. Using all of the relevant variables in the file,
a correlation matrix was developed for each command. Table E.l presents
listings of the correlation coefficients, greater than or equal to .7,

obtained for a series of dependent variables by each of the three commands.

As described in Appendix B, the supply indicators represent monthly
rather than yearly values. Included in the file were actually two vari-
ables for each of three supply indicators (supply transactions, equipment
transactions, and supply item records). The first set of variables (V22,
V23, and V24) for the three indicators were provided by AFMEA for the
month of September 1978. The second set (V28, V29, and V30) corresponding,
respectively, to the first set were from data collected from other Air
Force agencies in order to supplement and enhance the AFMEA data. These
were obtained in October 1978 (see Appendix A). In general, it was this
latter set of variables that was used in the computation of the workload
equations. The reason for this is because the second set of variables
was compatible with additional supply indicator variables collected by
GRC. This permitted additional analysis of supply interrelationships.

In general, the supply transaction data for September and October
were highly correlated. However, equipment transaction data fluctuated
considrably, particularly for SAC and TAC. The correlation differences
point out that the supply data, particularly the transaction data, are

subject to short-term fluctuations in activity level.

Additional monthly variability was found in accounting and finance
transactional data. Table E.2 provides the coefficients of variation

(Sx/-i) for five accounting and finance indicators.
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TABLE E.2
ACCOUNTING AND FINANCE MONTHLY COEFFICIENTS OF VARIATION (Sx/i)

Indicator ATC SAC TAC
Transactions Audited 10.18% 8.57% 11.78%
Members Serviced for Leave 4.19% 0.54% 3.62%
and Pay

Civilian Pay Accounts 2.37% 4.66% 1.08%
Travel Transactions 10.94% 9.637% 15.20%
Commercial Services Transactions  14.89% 9.46% 12.44%
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Two findings were made from the coefficient of variation analysis.
First, the indicators most directly related to population figures, members
serviced for leave and pay, and civilian pay accounts were the most stable
over FY78. Both of these indicators had monthly fluctuations under 5%.
The transactional data (audits, travel, and commercial services) experi-
enced monthly variability in the 10% to 15Z range for all three commands.
Therefore, development of workload factors based on transactional data

should use annualized data.

Several data sets suffer from the same basic deficiency, namely
that they represent monthly totals rather than yearly totals. Despite
our best efforts to obtain yearly totals for these indicators, the
requested data are simply not maintained in such a way as to provide a
yearly total. It would be helpful in any effort of this nature if yearly
totals for these and other workload indicators were available in a cen-
tralized location. Although this would be a sizable project to under-
take, there is a definite need for long-term data of this kind.

DERIVATION OF WORKLOAD EQUATIONS

Table E.3 presents for each command a listing of the workload
equations and associated coefficients of determination (rz) which are
used in the model. The derivation of these equations was the result of
extensive bivariate and multivariate regression analyses performed with
the Statistical Package for the Social Sciences (SPSS). The equations
used in the model were chosen on the basis of their yielding both a
"best fit" and of having suitable high r2 values.

Although most of the equations as presented are relatively straight-
forward, several notes on scme of the equations are in order. In each
command, tne regression equations dealing with total population supported
(V43) and military population (X05) with base population (X01), as well
as square feet of dormitory space (V43) with military population in ATC,
were converted into a form that yielded a zero intercept. This was done
to avoid the logical difficulties of having equations in the model that
would allow there to be, for instance, a military population at the base
but no bese population.
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TABLE E.3
MODEL WORKLOAD EQUATIONS

ATC
V43 = 109.8 + 2.734(X01)
Form Used: V43 = 2.67(X01)
V43 = Total Population Supported
X01 = Base Population
X05 = 434.1 + .5517(X01)
Form Used: X05 = .667(X01)
X05 = Military Population
X01 = Base Population
X04 = 73.71 + .0713(X05)
X04 = Total Vehicles
X05 = Military Population
V09 = 392.3 + .4605(V43)
V09 = Total Travel Transactions
V43 = Total Population Supported
X05 = -828.4 + .6040(V47)
Form Used: V47 = ,3248(X05)
X05 = Military Population
V47 = Square Feet of Dormitory Space
V28 = 32,784 + 15.36(X05)
V28 = Total Supply Transactions
X05 = Military Population
V50 = ,8259 + .05307(V48)
V50 = Student Population
V48 = Weighted Rations Served
V48 = 1401 + 49.79(V47)
V48 = Weighted Rations Served
V47 = Square Feet of Dormitory Space
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.949

.898

.617

.569

.621
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TABLE E.3 (Continued)

7a.

SAC
V43 = 3347 + 2.59(X01)
Form Used: V43 = 3.14(X01)
V43 = Total Population Supported
X01 = Base Population
X05 = =35.15 + .8573(X01)
Form Used: X05 = .850(X01)
X05 = Military Population
X01 = Base Population
V48 = 11,848 + 1.128(X01)
V48 = Weighted Rations Served
X0l = Base Population
V09 = -827.7 + .3034(V43)
V09 = Total Travel Transactions
V43 = Total Population Supported
X01 = 551.2 + .158(V24)

Transformed to: V24 = -3488.8 + 6.329(X01)

X01 = Base Population
V24 = Supply Item Records
~-12.5 + .1193(X10)
V41 = Total Mileage
X10 = Military Vehicles
V21 = -120.8 + .08948(V24)
V21 = Aviation Fuel
V24 = Supply Item Records
(Used in Model)
V21 = 470.57 + 5779.37(D1) + .07369(V24)
- 1103.18(BASE 1)
D1 = Castle AFB Factor
V21 = Aviation Fuel
V24 = Supply Item Records
BASE 1 = Missile Base Factor
(Best Statistical Fit)

V41

E-17

. 746

.935

.383

.557

.205
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TABLE E.3 (Continued)

Sa.
5b.

V33 = .00503(X05) + 25.36
V33 = General Purpose Automobiles
X05 = Military Population
X10 = 3.813(V33)
X10 = Military Vehicles
Eq. 8 + Eq. 9 Yields:
X10 = .01918(X05) + 96.59
(Used in Model)
TAC
V43 = =4153.6 + 4.67(X01)
Form Used: V43 = 3,7637(X01)
V43 = Total Population Supported
X01 = Base Population
X05 = 184.98 + .8298(X01)
Form Used: X05 = .86338(X01)
X05 = Military Population
X01 = Base Population
V09 = ~6.366 + .2123(V43)
V09 = Total Travel Transactions
V43 = Total Population Supported
X07 = 58,086 + 18.98(X01)
X07 = Total Transactions Processed
X01 = Base Population
V23 = 2305 + 2.50284(V27)
V27 = 1806 + .88414(X01)
Eq. 5a + Eq. 5b Yields:
V23 = 6825 + 2.2129(X01)
V23 = Supply Transactions
V27 = Total Receipts
X01 = Base Population
V32 = 4.37 + .00384(X05)
V32 = Aircraft Tractors
X05 = Base Population
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= .456

= 244

= .616

= ,992

= ,572

= ,736
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= ,690

= ,512




TABLE E.3 (Continued)

7. V47 = 85.64 + .0631(X05) r~ = .403
V47 = Square Feet of Dormitory Space
%05 = Military Population

8. V48 = 5306.5 + 36.239(V47) r~ = .554
V48 = Weighted Rations Served
V47 = Square Feet of Dormitory Space
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On some occasions, when the derivation of one equation produced an
r2 value that was too low, two equations were used to derive the model
equation. This was done for equations 8 and 9 in SAC, relating military
vehicles (X10) to military population (X05) through general purpose auto-
mobiles (V33), and for equations 5a and 5b in TAC, relating supply
transactions (V23) with base population (X01) through total receipts
(V27). In this latter case, it should be noted that the interrelation-
ship should have been established between total supply transactions (V29)
and X01 rather than between V23 and X01l. However, the equation as used

provides a very close approximation to the "true" interrelationship.

Finally, although a regression of V21 with V24 and two dummy vari-
ables provided a better r2 value, the bivariate relationship between V21

and V24 alone was used in the model.
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GEBOS SYSTEM DOCUMENTATION

GEBO3 SYSTEM DIAGRAM

Figure F.1l presents a schematic diagram of the GEBOS system. The
“core" of the system is the computer disk file containing the program
BOSPG. This file is user-interactive, providing the user with the re-~
quired prompts. Depending upon the responses to these prompts, BOSPG
accesses the data contained in one or more of the command files (ATCFL,
SACFL, or TACFL). Once the user has responded to all the relevant
options requested by BOSPG, subroutine SUBLP is called by BOSPG. SUBLP
then performs the actual model computations utilizing the data contained
in the command files. BOSPG's output display format then prints the

results of SUBLP's computations.

A complete listing of BOSPG is presented in Annex 1 to this appendix.

DESCRIPTION OF MODEL PARAMETERS

This section provides a detailed description of the model param-
eters using the ATC file as an example (other files are similar). This
description uses the listing of ATCFL that is presented in Annex 2.
The listings for SACFL and TACFL are presented in Annexes 3 and 4,

respeciively.

Line 20 contains the constant 1 and the total base opening man-

power requirement.

Line 40 contains the label of the particular command to which the
file pertains.

Line 60 contains a number of parameters necessary for use by the
linear program. The first number (7) is the number of manpower functions
contained in the file. Next comes the number of variables in the file
(in this case, 24), which is the total of the number of individual man-
power, workload, and slack variables. The number of equations (17) con-

tained in the file comes next and, after that, comes the value of
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epsilon (.001), which defines the precision of the linear program. Fol-
lowing this comes, respectively, the number (6) of workload indicator
variables (other than the population variables) and the number of output
display lines (42). The next number in this line (3) represents the
number of manpower functions whose values are determined by the workload
indicator variables. The last number in this line defines the number of
workload equations that are included in the model.

The next 24 lines contain, in order, the FY78 values for the vari-
ables in the model. The first seven of these (lines 80-200) represent
the values for the seven manpower functions, and the next seven lines

(220-340) are the initial values of the slack variables (all zeroces in

this case). The last 10 lines of this group (360-540) are the values for

the workload variables.

The manpower functions are further described in lines 560-820.
For each function, the variable name ("FADM," etc.), the percentage of
military manpower within each function, the base opening cost (see
Section 3), and, on the adiacent line, the label that describes the

function are included.

The "heart” of the model is contained in lines 840-1200. It con~
tains the objective function (line 840), the equation constants (line
860), and, then, the equations themselves (lines 880-1200). Each equa-
tion line (17 in all for this example) contains the coefficients to be
used as multipliers of one or more of the 24 FY78 values contained in
lines 80-540. Each column in the matrix represents, in order, one of
the 24 variables. The position of the coefficients within each line
indicates which of the variables is to be the multiplicand.

The linear program variables and equations must be set up in a
specific order for the model to perform all options properly. The first
constraint equation must be the total manpower constraint. The manpower
workload equations come second. The final group of equations is the

workload interrelationships. The first two workload interrelationship
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equations must be the population interrelationships. These include the
relationships between base population and total population supported,

and between base population and military population.

The variables must be arranged by column in the same order they
are specified in lines 80-540. That is, manpower functions, followed by

manpower slack variables, and concluding with the workload indicators.

Line 1220 specifies which of the seven manpower functions have
values that are determined by the workload indicator variables. The
number of functions specified must agree with the number indicated in
line 60.

Lines 1240 through 1460 show the positions (in the matrix) and
labels of the workload indicators.

The remainder of the file specifies the equations of the remaining
indicators (population, supply, etc.), their labels, as well as spacing
information for the output display. Lines containing only a single zero
(for example, lines 1480, 1880, etc.) indicate that the line to be out-
put will not contain data. On the other hand, lines containing only a
single 1 (such as 1520, 1580, etc.) indicate that the line to be output
will contain both a label and data. Lines containing a series of num-
bers (1540, 1600, etc.) specify the linear equations of the various
indicators. The numbers are the coefficients by which the variables
are to be multiplied. Again, the positions of the coefficients indi-
cate which of the variables is to be the multiplicand. The last (25th)

number in each of these lines is the constant of the linear equation.

MODIFYING THE LINEAR PROGRAMMING FILES
As more data become available and as the need for refinements to
the model arise, it will be necessary to modify the files for the three

commands. Basically, there are four types of modifications which may

be needed:




] Changing one or more of the linear program equations.

° Modifying the output display, such as adding or deleting

a line.
) Adding one or more variables to the files.
° Combinations of the above.

Each of these types, except for the last, is discussed separately below.

Changing the Linear Program Equations

The matrix of linear program equations, derived from regressicn
analyses, serves as a reference 'standard" by which user-supplied changes
in the manpower or workload variables may be measured. As better data
become available or as more precise relationships among the variables

become known, modifications to the linear equations will be needed.

Once the new relationships are known, it is a relatively simple
matter to insert the changes into the linear program equation matrix.
All that is needed is to replace the coefficients of the old equation
with the coefficients of the new equation in their proper positions.
Then, of course, the old constant for the equation must be replaced with
the new constant in the line containing the constant values. In effect,
then, only two lines need to be changed when an equation's coefficients
are modified: the line containing the old coefficients and the line

containing the constant for the old equation.
Further technical discussion on altering the linear program
equations and testing for possible errors or inconsistencies is pro-

vided in Appendix G.

Modifying the Output Display

A somewhat more complicated situation occurs when it is desired
to make changes to the output display such as when labels or spacing are
modified. An example of this is presented in Annex 5. In this example,
TACFL has been modified to include mission indicators among the
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descriptive workload indicators (lines 3900-4040). This version of TACFL
may be compared to that which was presented in Annex 4. Note that it is
necessary to include all relevant directives for spacing and that the
coefficients must appear in the proper positions. Also, it should be
noted that line 60 must be modified to show the proper number of output
display lines. 1In this example, the number of display lines was in-

creased from 41 to 45.

Adding Variables to the Files

Conceptually, adding one or more variables to the file is very

simple. However, the process of adding variables is difficult tech-
nically because it requires making modifications to each equation in

the file on virtually a line-by-line basis. Each equation in the matrix
must have the same number of columns as there are variables in the file,
and an equation must be added to the matrix that defines the new variable
in terms of the other variables. In addition, a column, with the appro-
priate coefficient, must be added to each of the descriptive workload

indicators for each variable that is added to the file.




ANNEX 1

PROGRAM LISTING OF BOSPG




LIEY Z0SRG

K] MITEGER CMDS,CMD .

=8 DOUELE PPECISION JASHs FHAMs CHAMe FILES s FILE s MP « WHAMNS

= DIMENSION OBEYMI&) «DBEVH IS« JBE 14 «JBEYY 124

=) DIMEMNSION TOT13)sLMD(3) . FILES LS

L0 DIMENSION PCTMILISO) s MPCHT (S0) «LPCHRT IS « NTOT 1349 PPISA 31
MIL1SRe3) o WIND TS89 S8) 5 NS 1L58) «CONST 1S8)

129 JIMENSION (7T) ««BARISQ) s DELL 1SV « CLEG« 58 s MPIND 1581 « IFUNCS
SA1CSUMY 158) «MOMIT (50) « 0BJE159) :

139 JIMENSION PHSISB) «DBJILSB) s C2(S3450) «PHEZ1T0) «H2ITTY

tod DIMENSION FUNCLSOY » FHAMI SO« « CHAMM3Y s MP (S8 3 «WNMANS 150, 211

188 DATA OBEYM ~* 'EQUARTE & TOTSFL®~

23 JATA DBEYY T I1EQUATE 3 20SLST™~

2Ly DATA OBEYY ! !EQURTE 1 BOSTMP'.~

238 DATA FILES ~*ATCFL' *SACFL®s *TRCFL"

260 DATA DASH ~° Eekuss /

8 "R MANPOMEFR. TOTAL FOP ERCH COMMAND WILL HOM ZE EMTERED FPOM T
OTSFL.

208 CALL QBEYIOBEYH )

39 PERDIZ, ) {TOTIK) «k=1r.20

e FENIMD &

) CALL UBEYTOBE e

T2 CRLL 0BEYIOBEYY 2

<83 LoOP=2

=320 WPITE (5, 9083Y (DASHs k=1 14)

i @30 FOPMATY1EAS,/82Ks *RIP FOPCE ZRSE QPEFATIMNG UPPOPT®. %

] 231y "AGGREGATE WORKLOAD IMDICATOR MODEL'!

<3 19 CONTINUE

e WRITE (B 3213) iDASHek =11 16}

el 29193 FOPMAT (/- 18R5. )

i IFiLOOP.EQ.1)GO 7O S5

oRe *LOOP EQUALS "1" WHEN CHANCES APE ACCUMULATED.

o NTHE COMMAND(S) REMAIN THE <SHME.

] WRITE(Ss 30213}

Ed D20 TORMAT (/11 TENTER COMMANDS 1 1=ATC,Z="3AC, 3=TARCT:

B 28 CONTINUE

Be FEAD1S,2A30) ICMDILK) o =14 3)

B2 2330 FORMATILs 1XeIla 1y I1)

s

e D0 39 K=1s3

IF(CMDIK)Y JEQ.3)G0 TO 26
IFICHDIM) LT L ORLCHDIK) LGT. 3IG0 TR 25
LHDS=CMDIS+1

3 CONTINUE

IFHCMDS. G760 TO <0

2]
5]
(5]
a
3]
3
i3 CHDS=1
i
3
]
5]
3
X}
%]

5 CONTINUE

R HRTTE e B
N SO FLPMATY UL INVALID--ENTEF ey PR TI0
R LT 0

I2 W CONTINVE



Bag %R URLID COMMAND HAS 3EEMN ENTEPED.

350 “CMD EQUALS THE HUMBER OF COMMANDS SEING CHRHGED.

a3 %

1999 *THE TOTAL MANPOMER IS MOW COMPUTED 1ALL COMMANDS).

1929 TOTS=0

1949 o0 53 K=1.CMDS

1962 TOTS=TOTS+TOT(CHMD K

193¢ 58 CONMTINUE

1100 S5 CONTINUE

ilze SR LOOP IS°SET UP TO PUN THROUGH DATA INPUT.CHAMGE AND PRINT

il “PROCEDURES FOF. EACH COMMAMD.

118 00 78 ICHT=1.CMDS

1128 ZINITIARLIZATION OF UYARIABLES FOLLOWS.

i2va DO 58 K=1.38

t2as DELM (K1=9

12 IFUNCS (K)=8

1268 53 CONTINUE

1ese SASES=Y

1303 ICOPT=u

1228 HEUNC=2

138 IFILOOP.EQ.RIGD TO 39

1368 00 72 J=1eN

132 VAR 1=K

1ane 73 CONTINUE

1agn L0 TO 185

1e28 2@ CONTINUE

120 “NTHE INPUT FILE MILL M 2E DETEPMINED: ATCFLZACFL: OF TRCFL

=38 FILE=FILES(CMDfICHT)!

SO0 ENCOTE (QBE'» 205 FILE

Se8 CALL QBEYDBE(L, 33

S 50 FORMATM1OHIEQUARTE & «RSY

See NTHE ™ UALUES, COEFFICIENTS, SHD FUNCTIOM AND MWOPKLOAD IMDI
CATOR TITLES

a2a SHILL HOM 2E ENTERED, THE "Y" UALUES WILL 2E COMPUTED FPOM T

-
i

x

Ciane [ T fIE s b bt o na s pe e e bea b b oo e pin be b e bee b n (V] e TV e ber pes s s

FeFe 3

M G R erR OO OURG Bl B Bl g WL PR B8

el o) o
P S0 00 Fe £ 1 T 0 0T fo Fos 0 O3 T fo Fo3 6D G0 To fa fos 1S

-

DSOS ISTDHODDOD

ey

¥ VRLUES.

FERD 12 %) EASES, CSUM
FEADT2,947A1 (CHAM (K] «K=1+3)
3G7A FOPMATI X3RN

PEAD (s ¥ M Hs M2 PG HEs M3 MZe M
J0 25 J=1.H

FEAD!12y &) “BAR1.J

35 CONTIMUE

30 29 I={:H
PERDIZy#VFUNCI L) « PCTMIL LIS «ZZUMY 1 11
SERDI2s AT I FNAMI LK k=102
3 CONTINUE
READIZ, ¥ 1020100« I=1 M)

OBJR (M+1)=-{
FERTI2s MV IPHS I [y I=1 12!
MP1=M+1

MPM=24M

Haz=MPM+1

20 4% I=t.e¢2
PEADIC ¥V 1Mo dis Il sth
C21LaN+1 =0

S CONTINUE

LEilsM+t1=t

IF M, GT.00 FERDIZ S OIMOMITIEV « [=1 o013
0L Isie

SEAT Ee S MR IIT
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FEADIZ, Q7@ IMP1JeK ) ok =] 43)

213

Z1ee 148 CONTINUE

2148 XTHE ARRAY MP CONTRINS TITLES FOP. CHRNMGEABLE WORKLORD IMDICAT
ORS.

2168 30 158 J=1.N3

21389 PEAD(Z, £IUNS (D)

2c0s IFIHNS(J).EQ.B)50 TO 1S9

2220 PEAD (2y *) (MIND (JsK) «K=1s MY« COMST LD

2244 1S90 COMTIMUE

el PEAD12,2073) (WHAMS(JsKY «k=1+3)

2233 id@ CONTINUE

2318 %THE ARRAY WNAMS CONTAINS TITLES FOFP THE FPINTED WORKLOAD IND
ICATORS.,

2320 %IF WMS(J) EQUALS ZERQ. THE TITLE IS A HERDER OF R 3SKIFPED LI
ME.

2348 %THE ARRAY WIND INDICATES THE COMBIMATION OF THE RCTUAL WORKL
0AD INDICRTORS

2368 SWHICH THE PRINTED LINE REPPESENTS.

235 REWIND 2

22a) 165 CONTINUE

2429 SUMY=5

2448 20 157 I=1sM

2458 SUMY=SUMY+XBRAR (1)

2439 167 CONTINUE

2568 EHS (1) =SUMY

252u iF (CMDS.EQ. 1) TOTS=35UMY

2543 (AMT=9

296 UUSRGE=2

2520 iF(CMDS.EQ. 1IG0 TO 178

298 ©GPECIAL PROGISIONS MUST ZE MADE FOR THE CHANGE GF MOPE THAM
1 COMMAND:

eyl LFIPSTe OMLY AN ABSOLUTE CHRMGE MAY 2E MADE, T0O 2E APPOPTIONE
3J TO ALL FUNCTIONSS

2E4D *:SECOMDs N0 WORKLORD IMDICATORS MAY BE CHRANGED DIRECTLYS

2668 *%THIRD» MO CHRMGE IN THE NUMBER OF BASES MAY 2E SPECIFIEDS
2629 %FOURTH. NO ACCUMULATION OF CHANGES IS ALLOWED,

2van IFFICNT.EQ. 13G0 TO 211

zrae *ON THE FIRST ITEPATION OF THE ICNT LOOP: THE ABSOLUTE CHANGE
WILL BE SPECIFIED.

2748 *%0N SUCCESSIVE ITEPATIONS, THE SAME CHANGE I3 APPLIEDS

vl %A FRINTOUT. BUT MO CHANGE OPTIONS. IS SIVENM.

avey GO0 70 393

o) 1728 CONTINUE

2ace HRITE(6)99E0)

&340 3889 FORMAT (/1 "ENTER CHANGE OPTIGM (1=MANPOMER:2=WOFKLORD)
HAR

&35 138 CONTINUE

23320 RERD1 5. #) IOPT

2990 GO TO (199,3508), IOPT

29209 HRITE LD+ 239)

S9di 9333 FORMAT (/13 INURLID—ENTER § OR &)

2 oo TO 138

2e2a 1@ COMTINUE

213 WRITE(S,3100)

Rl 2199 FORMATI(.- 1% *ENTEF TWPE 0OF LHANGE SPEC. . {=RESOLUTE.Z=FE
PLENT3=HD DUERALL CHANGE SPEC.Y:")

ES) 269 CONTINUE

TR PEAD 15« ¢) ICOPT

pIR =]

I}

50 T 1029, S0 [COPT
R ITT 0 1)

WE T an
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3229
3241
3260

3889

218 CONTINUE

HRITE (25,9126

2120 FORMAT L~ 14, *ENTER HESOLUTE CHANGE: *!

220 COMTINUE

READ (5, #¥1ABSCHG

IF I TOTS+ABSCHG. SE.BIGO TO 239

HRITE(Es 2130

2138 FORMAT (/1 * INVALID-——CRUSES B NEGATIVE PESULTANT MANPOMW

ER; RE~-ENTER:?)

3260
F3E

3338
3368

G0 TQ 228
238 CONMTINUE
FRCNT=ABSCHG-TOTS
AAFTER # UALID CHANGE I3 EMTEPED. IT IS5 CONUERTED TO A PERCEN

T FOR COMPUTATIONS.

3388

3489
3420
348
2409
3483
2500
35288
2549
2588
358

3548
I5e0
256
3650

IFICMDS.GT. 11C0 TO 2393

G0 TO 268

243 COMTINUE

HRITE (629130}

2148 FORMAT (- 111» "ENTER PERCEMT CHANGE: ')

250 COMTINUE

FERD (5« #1PPCNT -

IF(PRCNT.CGE.-18R.31G0 TO 255 .
HWRITE(52138)

GO0 7O 258

235 CONTINUE

PRCHT=PRCNT - 183,

260 COMTINUE

WRITE (5, 3150)

2150 FOPMAT (-1« 'ENTER. THE NUMBER 0OF FUNCTIGONS FOR WHICH CHA

MGES WILL 2E SPECIFIED:*)

Zol8
Ivan
ST
R =Y
2749
3750

79 COMTINUE
RERD 15+ ¥ NFUNC
IFIHFUHC.GT. 8. AND.MFUNC.LE.MIGO TO 230
IF (NFUNC.EQ.BIGO TO 366
“HHEN NO FUNCTIONS RRE SPECIFIEDs THE CHANGE IS RPPORTIONED T

0 ALL FUMZITIOMS.

TR

kg R

2168

3186

3200
\

028
| 2049
| 13
| 1929
| 215
| 1120
\ 2131
2150
1129
N
<iid

e

WRITE (5s91521M :

2168 FORMAT (/1X, ? INURLID—ENTER FPOM | TO *«13s°:%;

G0 TO 270 .

209 COMTINMUE

HRITE(52317R)

IFIICOPT.NE. 2 URITE (323173}

WRITE(Ss2178)

178 FOPMAT (-1, "ENTER. METHOD BY WHICH FUNCTIOM CHANGES MILL

PECIFIED RS FOLLONS:'-%

24y * 1=ABSOLUTE NHUMBER 0OF PEOPLE®-X;
X« ' 2=PERCENT OF FUNCTION MAMPOWER® %
<X ' 3=PERCENT DF 20S MANPOWER®)
2175 FORMAT T 3X, *4sPERCENT OF TOTAL CHANGE®)
3176 FORMATY /1<« *METHOD: *)
299 PEAD(S.¥IMETH
IFMICOPT.EQ.2)G0 TO 225
IFSMETH.GT. B0 8NHD. HETH.LT.SICO 7D 308
HRITE(52133)
120 FOPMAT (- 1y * INURLID-—ENTER 1:293s 0P <:%1
50 TO 299
295 CONTINUE
IFIMETH.GT. 3. AND.METH.LT. 35130 TO 334
HWRITE (S, 9940)
SO0 &Ny

Wy CCHTIDLE

F-14



S260 HRITE (5 5199)

<228 G199 FORMAT (12 'ENTER FUNCTIOMS AND RSSOCIATED CHANGES (ONE
FUNCTION PER LINE) /%

+36a 19 TUSING THE FOLLOWING MUMBERS TO DENOTE FUNCT
IoMS: )

w324 D0 319 I={«N

+33 HRITE(£«2208) [ 1IFNAMIIK) vi'=1s30

2368 208 FOPMAT (3K I3y *=? 1 3AS)

3338 . 218 CONTINUE

S48 WRITE (592163

<328 3219 FORMAT (A

3441 30 358 I=1«NFUNC

AR T ] HRITE(5+3220]

2435 2220 FORMAT M1 *FUNCTIONSCHANGE: 1

<568 320 COMTINUE

2529 READ IS+¥VIFUNCS (1) « AMOUNT

<592 IFIFUNCS(I) .GT. 3. AND, IFUNCS ([} JLE.MIGD TO 2333

<S5 WRITE LS+ 32301

1528 S238 FOPMATI-1 ? INURLID FUNCTIOM~--FE-ENTEP FUNCTIOM AMD CHA
MGE 'Y ’

<59 G0 TR 329

2HED 339 CONTIMUE

RYRE: ) IFIMETH,EQ. 1) DEL'/=AMOUMT

LB IFIMETH.EQ. 2) DELY=AMOUNT®MBARP M IFUNCS (I 11104,

238 IF (METH.EQ. 3) DELY=AMOUNT%SUMY.~ 199,

<768 IF1METH.EQ. <) DEL " =AMOUNT*PRCNT¥SUMY ~ 1B6&,

$vel %CHAMGE IM " IS COMPUTED USIMG METHOD OF CHANGE CHOSEH FPEU
IousLY . ~

2740 IF12ELY+ RARFTIFUNCS (11, GE. 8150 TO 344

3759 WRITE(5s3230)

<7 230 FORMRT 117 P INUALID CHANGE-~-HEGATIVE PESULTANT MANPOWER
i PE-EMTER FUNCTIOM AND CHARNGE: 1

<EE9 G0 TO 220

4328 398 CONTIMUE

2348 USAGE=USAGE+IDELY

3353 CAMT=YAMT+BAR Y IFUNCS (L))

1338 SHIFUNMCST IV =H2ARVIFUNCS T 1Y s +2ELY

L3513 389 COMTIMUE

3929 349 CONTIMUE

<232 WRITE(522250)

$968 2250 FORMATI-14y* 13 THERE R CHRHGE IN THE HUMEBER JF ZRSES 1
=YESS=MDI ")

333G 370 CONTINUE

Spea PEAD (5.4 [OPT

S029 GO TO 1.3260.392) « [OPT

SB49 HRITE (599960

SR63 G0 TO 3T

SA39 388 COMTIMNUE

5169 HRITE(5s2270)

S 270 FOPMART (1M "ENTER HUMEERP OF 2ASES T0 22 OPENEDi+ OF CLO
ZEDL=1: Y

Tiea FERD (S FITASES

Sie8 30 39 I=2.MP1

S1E0 IFMCHIs 1= ME. 3 PHSITI=PHS Li+ZRSESOCIIMY 1 I=4), Cile I
S 399 COMTINUE ’

220 392 CONTIMUE

SEe M3AFG=0

i - MERFL=IR

"IRF =
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%304
=320
5343
S53ca
53380
5499
5420
5449
S50
Sa3n
S50
5526
S549
5560
5520
S50
5629
5640
5650
5630
STan
S720
5748
STED
STEO
5299
5820
Se4e
<360
5320
59949
220
594
59619
598
n@ga
5089
£330
ER80
5E3E
Biga
5120
nldg
5159
3129
e
&2
oty
EEED
=350
B30

2320

iIFLICOPT.NE.2ICO TO 99
MARG=N+1
IF('HMT.E@.B1G0 TO 199

IF (USRGE-YAMT.GT.BIRPHS (11=PHS 1 1) +2€UJSAGE . YAMT¥PHS L 1)

G0 TO <993

399 CONTINUE

RHS (1)=RHS (1} +PPCHNT¥SUMY
499 CONTINUE

30 931 J=LlsN
NBJR(J)=0BJ1 N

381 COMTINUE .
IF(NFUNC.EQ.9)C0 TO <84
422 CONTINUE

20 483 J=1sNFUNC
UBJ2(IFUNCS (J11=4

433 CONTINUE

+94 CONTINUE

20 215 I=1.MEARG

D0 285 J=i«N
C2(IsJ)=C(Is.0)

+35 CONTINMUE
RHSS(1)=RHS(])

IF (MFUNC.EQ.®)G0 TO 1S
00 419 J=1sMFUNC

Carls IFUNCS1LA) =0

© PHSR(II=RHS2 (1)1=-C1 T+ IFUNCSr.J1 i LIFUNCS L0 8

319 CONTINUE

<15 CONTIMUE
IFMMSARG.LE.2)G0 TO 428
IF(NIMDS.EQ. @G0 TO 417
IFIM3.EQ.8)G0 TO 417

DO aie I=1.43
MI=MOMIT(I)

FHS2 (MI+1) =4

30 215 J=isN
CEMI+1s.J)=

15 CONTINUE

<17 CONTINUE

CEfisH4r=1

FHS2 (1)=~-PHS211)

30 412 I=1.M2ARG

20 312 J=MP1.MPM

LIy J)=0

413 COMTINUE

30 213 I={.M
INEREROEL AR ERE

<19 CONTIMUE

<26 COMTINUE
HRITE(1s €INAPG MEARG ARG
HWRITEM L2 #) (DBJ21S) o J=L s HAPG)
WRITE(LeXV IRHSELI) « I=L e MERFG)
o0 32 I=1sMERPGC
HRITE(1s €1 1811 J) e J=l «HARG)
<428 CONTINUE

PEWIND 1

CARLL SUZLP1E, 0PT)
FPEMIMD 1

0 2Ev d=tedl
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e 7]
2230
=508
53528
5549
3560
5538
S5
8629
B53d
need
2530
sr09
i
Y Y
BTEYD

IFfMFUNC.EQ. IGO0 TO 228

W) 225 I=1NFUNC

IF(IFUNCS(D) .ER.JIGO TO 427

425 CONTINUE

$26 COMNTINUE

I MY

427 COMTINUE
LABOVE: THE RRGUMENTS FOR LIMEAP PPOGRAMMING ARPE PPEPAPED.
30 359 J=1.H

TELN () =K ) ~<BRR 1IN

458 CONTINUE

GO TO 569
“WORKLOAD OPTIOM FOLLOMS:

£0R CONTIMUE

HRITE (S5 9275) )
27T FORMAT (A1, PEMTER CHANGE IN MISSIOM POFULATION 10F ZEFD

TQ RETAIN CURREMT URLUE): ")

5738
5568
5330
5348
3368
=350

READ (5 €2 KUAL

MARG=N

MEARG=M2Z

M3ARG=1

HWRITE (6, 92580)

D229 FORMAT(/111s *ENTER THE MUMBER 1F HORKLOAD INDICATIPS FOR

HHICH CHANGES WILL BE SPECIFIED:*)

5339
328
534
5368
5980
Tooo
7020
TA49
TH50

519 CONTINUE

READ (S, ININDS

IF (MINDS.GT. 8. AND.HINDS.LE. N2)GO TN S20

IF(MINDS.EQ.QA)G0 TQ 57

HRITE(Bs31EDIN2

G0 TO 519

229 CONTINUE

HRITE (599292}

2299 FORMAT(/1Xs *ENTER WORKLOAD INDICATOR AMD ASSOCIATED FER

CENT CHAMGES (OME IMDICSTOR? %

7520

{14+ *FERP LINE) USIMG THE FOLLOWINMG MUMBERS 70O DE

MOTE WORKLORD INMDICATORS:*)

c1e3
Tice
REL
Tisg
T139
Teo8
Tee

TE4H
Te6d

Tess

308

TI20

J0 538 J={,M2

HRITE(6+'3208)Js IMPI.JsK) ok'=1+3)

SO CONMTINUE

HRITE($+3213)

D0 358 J=1,MINDS

WRITE {5y 9269)

2369 FOPMAT (14 *WORKLOAD INDICATOR.CHAMGE: )
49 CONTINUE

READ (5+ %) INDHs PRCNT

IF(IMDU. 5T.B.AND. IMDW. LE.N2)50 TO 550
HRITE(Sy 3319)

9218 FOPMAT(~1Xs *THUALID WORKLOARD IMDICATOR--FE-ENTER MHORKLLD

RD IMDICRTOR AND CHAMNGE:*)

GO TO 549

TS0 CONTINUE

JELV tMPIND CIMDI) 1 =PPCHT¥EERR (MP TND 1 THDE 11801

“THE RCTUAL WORKLOAD INDICATOP WHICH THE USEF SPECIFIES IS IH

e COHTINUE

HEUHC=N2+13

0 985 J=1.n2

SFHCE N =rR il

COMPIND D si3RFOIMPIND G D +TEL L MPIND B
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-,
o

50
TSEe
73588
TERg
620
7549
T668
76508
7708
7e

7reg
7Ten
369
]
7248
7260
288
i
79208
7249
7950
7338
2909
2020
3343
3258
3620
219a
3129
2149
31co
31509
e
Ieee
e
2ee8
Erceci
s380
23e0
3348
3360
2330

65 CONTINUE
MEARG=MY
I[FM3.ER.8)G0 TQ S73
DO 578 J=1,>H3
MI=MQMIT (J}
IFUNCS (J+N2) =MI
AMI)=RHS (MI+1)-CMI+L. MDD
D0 579 I=NasN
AMIISHIMII-CIMI+Ls DI€KLT) /O (MI+1 MDD
570 CONTIMUE
575 CONTIMUE
RHS (1) =RHS (1) ~<3ARNa) - UARL
00 580 J=1.H
o2t =t
530 CONTINMUE
30 598 J=MP1sMPM
UBJ21Ji=a -
999 CONTINUE
GO TO +82
03 COMTINUE
WRITE (5 2320)
3320 FORMAT(-1Xs 'ENTER PRINT OPTIOM RS FOLLOMWS:*-%
4y *1=DISPLAY MILITARY-CIVILIAN ZREARKQUT®.-X
445 *2=DISPLRY TOTAL WANPOMEPR. OHLY'. -%
15 "PRINT OPTION I5: ")
510 CONTINUE
FEAD (55 #) [OPT
IFLIOPT.GT,. 3, AND. IOPT.LT.21G0 TO =26
IF(IQPT.EQ. 1991 STOP
WRITE (5+9098)
50 TO £113
520 COMTINUE
nTHE TOTAL FUNCTIONAL MANPOWER PRINTOUT WILL NOWM ZE MADE.
J0 A38B K=1,3
WTOT K) =2
538 CONTINUE
HWRITE 63328}
#3330 FORMAT L/ 777)
WRITE (6 3342) (CHAMIK) sy K=1,3)
9340 FORMAT (3145 SRS/
HWRITE(6s3350)
3359 FORMAT (/23K *FUNCTIONAL MAMPOWER 1TOTARL)®. 1
URITE (5, 936Q)
2368 FORMAT(14s *FUHCTION? s 364 "F'(72? « 54+ *CHRANGE® « 11ls *PESULTR

NT* « LA« PERCENT? /%

2280
3428
R
3o
Sasa
2503
23589
3540
ettt
3530
2800
SE26G
el
L)

3% P MANPOMER? « 1 14y * MANPOMER® » 2is ' CHRANGE® - 1
D0 A58 I=1sH1
APCHT (1) =9
IF(ABRAR(IIVHE. ) VPCHMTIII=DELXILY. MBAR LT 1803,
APRI1+1)=XBRF.(1)¥XBASES
AFR11.2)=DELK 1L 1) *HMBRSES
VPRITa N =KPRILLI+NPPIT2)
20 543 k=1,3
ATOT I =XTOT KV +PRPI Tk
43 CONTINUE
WRITE (S 337 IFHAMI Ik J ekl 3 LARP Ik Jak=10 31« IPCHT I T
Y370 FORMAT Lo SRS L FS. Lo LIPS, Ly L PR Le @i F7. Q)
SO COMTINUIE
FLHT=0
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S249
92c8
agsy
300
320
a3

L

0D T fo Fop 2D 00 O $o 130D D T

OO RROIRIDOR DD

SO o oi) g ogle Ag) i) oo b oD A0 o o0 o
AT T T T T AR AN AL & & L fe D

£ 2D 3o 2 N1 0%

{.

= v

IFTOTLY  ME. O PCHT=LTOT 2 - TOT T 11 €123
WRITE(G3288) tMTOT 1K) sk=1s3) s FCNT

Q2380 FORMAT (/B *TOTAL? e 31 F Q. Lo LiaFS. Lo 1P, Lo 2s FTLE)
IFIIOPT.EQ.2)G0 TO 715
#“THE MILITARY FUMCTIOMAL MANFOMER PRINTOUT MILL N 2E MADE.
D0 588 K=1,3

“TOT(KI=9

sl COMTINUE

WRITE (5s 92301

WRITE (5, 332

2299 FOPMAT (27 *FUHCTIONAL MANPOMER +MILITARYY®. 1
HRITE(5:2268)

30 B29 I=tsM

PHPCNT I D =PCTMIL IV ®YPCNT 1 1) ~ 13,

DO 579 K=1.23

WHIL(TKI=PCTMIL(1I%MPRIIsK) ~ 1093,
AWIOTIKY=XTOAT K +¥MILLIsK)

nrd CONTINUE

WRITE(Bs SSTAIAFNAMIIsK) skK=193) o (FXMIL(IsK) sk=121 1 MPCHT I T4
588 CONTINUE

FCNT=2

IFCATOT (1) JHEL QY PCNT=KTOT(2) ~#TOT M {1 %106,

WRITE (G380 (KTOT(K)sK=1s3) «RPCNT
NTHE CIVILIAN FUNCTIONAL MANPOMEP PPINTOUT WILL HOM 2ZE MADE.
DO %99 K=1:3

“IOTIK) =0 *

553 CONTINUE

HRITE{S+3330!

HRITE (&, 24800

a3l FORMAT (2701 *FUNCTIONAL MANPOMER (CIUVILIAMY?
HWRITE (S« 3358)

20 TiB I=1«M

PCMT=HPCNT i [ =MPCNT (1 s

20 79 K=1.2

SPRIIsKY=KPRY Lo K 1=MIL LT K
STOTIK)Y=KTOTIK)+XPR1 1K)

7o CONTIMUE

WRITE(Ss 3370 IFMAMI Lok 1 oK=L oS s 1XFR T ekt vh=1 020 « PINT
719 COMTINUE

PCNT=9

[FEsTOT 1) HE.QIPCHT=RTOT (2 ANTAT I L1413,
WRITE(Bs23388) 1VTOT (K o K=14 233 «PLHT

715 COMTINUE
LSLACK UARIARBLES WILL MOM 3E PRINTED.

HRITE(S+3239)

HRITE (62 548D5)

2385 FORMAT (36K« *MANPOWER SLACK, VARIABLES' -
HRITE LSy Sai36)

26 FORMAT LI "FLUNCTION?® « 305 TSLACE" - - 1

20 TiT I=tett

HRFITE (B 2aBTVIFHAMI T ekl o=l o 3) o 20 141

FeRT FOPMAT M L4 BRS«2LF 13, 3]

TiT CONTINUE
THE MWOPKLOAD INDICATOR FRIMTOUT WILL Wl ZE MADE.
HRITE {53333

MRITE(R«3a11,

Ha i FOPMAT S 28K TOUTROT LORE LoRT
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2820
22

HRITE(5+3320) )
3323 FORMATY 14> *HORKLORD INDICATOR® « 28K« TS o Ty * CHANGE® 1

¥is "PESULTRNT " «2X» PERCENT? /¥

2260
2238
24999
2920
2945
968
3988
19990
1ap2a
13893
139583
ivese
10139
19128
19143
19168
13158
19200
18229
1a22g
152e
12280
19302

m

19328
19349
19369
19359
13468
18420
19442
19458
12430
STOPY /5
105608
19528
13593
19550
19538
10589
PR
LA

L)

a2%y * INDICATOR® « 1 1% * INDICATOR? s 3%e " CHANGE". ")
DO 749 I=1,N3
XPR1=CONST(1)
WPR2=0
IF(WNS(1).6T.B)G0 TO 72
HRITE (6398781 (UNAMS (L+K ) sk=1s3)
50 TO 749
728 CONTINUE
D0 739 J=tsN .
PR1=XPR1+{BRSES*HIND (I +.11 $¥EAR ()
ViPRR=HPRR+{BASES*HIND ( I+ J) ¥DELY ()
739 CONTINUE
PR3=KPR1+%PR2
PCNT=9
IF(#PR1.ME.B) PCNT=4PRE “PR1¥12G,
WRITE(552430) (WNAMS T 15K 1 sK=153) « NPR1s1FR2s 1{PRSs PCNT
2330 FORMAT { 14s 3ASs 1XsF10. 3¢ 1¥aF S, 1y 1A FIB. 1o 10 F5. 1)
748 CONTINUE
IF (3ASES.EQ. )30 TO 759
ISUM=CSUMSBRSES
I12=BASES
WRITE (553442 IEs ISUN
9443 FOPMAT (71X * THE CHANGE ACHIEVED 2Y OPEMING °+I3s° ZR

(]

8) IS '«I8)

798 CONTINUE
IFIICNT.EQ.CHMDS) G0 TO 748
WRITE(S.2018) IDASHsK=1s 15
768 CONTINUE
LooP=2
IFICMDS.GT. L1130 TR 18
WRITE (55 94581
2458 FOPMAT (///1{s PENTER ITERATION OPTIOM AT FOLLOWS:®
30 Y 1=ACCUMULATE CHANGESS=BEGIH HEM CVCLE.:=

3X ITERATION OPTION="1
770 CONTINUE
FPEAD (5, #ILOOP
G0 7O 11Qs 15,730) «LOOP
HRITE S+ 30410
G0 7O T
720 CONTINUE
STOP ‘RUN COMPLETE®
L2 ¢H1]
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ANNEX 2

LISTING OF FY78 MODEL PARAMETERS AND EQUATIONS
FOR THE AIR TRAINING COMMAND (ATCFL)
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~l:T HTCFL
au >In,
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-5 AIP TRAINING COMMAND

] Te 24, 1T, L0811 B, 22, 3. 19,
o 537,

193 32627,
180 252,
18 863,
N Gez,
120 257TR.
E0e 21,
ey .
SeLs 9.
258 3,
o] Q.

TE 8,

Py g
et a.
-9 2559,
] B
ELUs) S99,
-d 1002509,
2 3are.
<kl 127918,
<30 13554,
bt ] 2{7ev.
ey TETRE.
el R for
e FRIM® 53,37 4.
=iy HOMIMNISTPATION
£19 FR3! 52,15 185,
BEQ FETARIL 3UPPLY CPERRTICHNS
Bl 'FMIE® <g.3& 9.
B3 MAINTENARICE OF INSTALLATICH EQUIRPMENT
533 'FORS® Ag.43 193,
THE DTHER ZHSE SERUILES
TE9 TFMHRY 54,29 9,
Ty T MORRLE MWELFRPE { PECFEATION
T ‘FOPS® 12.%28 78,
720 OTHER FPEFSONHEL ZUPPOPT
e TFRROY e, 17 g,

N IALEELLF RMELING CPEFRTICHS
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i“§169-1999. 22 =455, T30l . B e=TaT7,S47 L4 ~22

--4Qr--q@48-89-42153°:41h8:-QQQIT'QBBﬁQB

Telslslslolols@sFsRs3sRsFsDeBeidsBeBePyyBsiieidsi)

=19 Ae@s Do Vs Wy LoBeite BsBsiFsBe D35S0y D17 As Do FaB 3oy
Bs~leBeBsBsQeBeialeBedeByidyBotIsBeide ,AD2IZ s Ga Iy Faide i
Qoide=lsBeRsBsiteidriBelsBr e BeideBeBeBeidy 1T FeiTr 303
ResBe=1sDsDsBeiBeay LoDy BeBe e DBeBeRe , P13 20D s 1}
DrDedeFe=loDeiBeiBrBeDeDe Lo Qe BaDeideBeBvDeiFeide , DT3¢ ,BOI2Ts 13
BeBedeBsBy=LoideFo@BaBrDe e Lo BsDofIyPe Bty , AN DeRe Ky , BAZE
DeDsiBsPeBeBto=~LaTeideeFoBsDs LsDsBeDeFoidaDy (LIPS D0 Fas
UsOeidefleDsAesBs By BsBeBs e, 07+ DB o=l sBeGsiaeid

oo BetiaiBsByids RelrBeBes By e OB s BsWa s DeBeBs~1e8r1d
DsRe@sDoBeRee@eds BeDeBsBryDs DoBePeBe=13Ge 3y D71 s B
Doy By QAeDeBeDe Do PsDsBsBoeBsFaJemlyBeDe , 3005 BB i3
DrBed @y BsDeDeids DeDe i Do DoBe s WodeDeiAsFe~1s . I233y00 13
Ge3e Qe e e BB Ras s DsBeBoBeBsBe=loidyHePy {5,386
BedyBeleDoDs s DeleigiNe DB eds DD sReDsBeFeds =1+, 35207
FeDr P Fe Doy De Ryl BoBeDoJo BoDeDeie e B33, TReiJe e ~1
”'UvPsU'chvﬁta'EOQsB,E’Bsﬁtﬁv-lylsﬂpﬁy@sécﬁ-gtﬂ

2
L-o e T

,—.

'PP“EL TPANSARCTIONS

18,

ZUPPLY TRANSACTIONS
i,
TOTAL UEMICLES

al.

T0FT LOPM SPACE

23,

STUDENTS

LEIZHTED PRTIONS SEPVED
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A, 4.
1840
igs8
1568

g.

.
[wg)
=
-

D e
=5

s b
e B 0

B B B

DT fooo

O]
Dl
.

bon dem pma

[
.

.
)

. pes pee
T 00 G0

L0

[l g

o
o g
Lol

da b
2956
2034
2100

:

SIPTHISTRATICH INDICATORS:

a.

1.

9, @, 9, 9. 3, W, B, B8, 13, 3, B, 9, G . 9. 2. 1. §. D, B, 9. B, D
TRRUEL TRANSRCTIONS PROCESSED
ia
PR W 5 DR PO P = PR PR S AR % PR PR x PR DO PR ™ PO PR« OIS « DA R « RN 5 TR « PO 6
7.
208 ZUDGET
1.
SR, A, 9. 09, 9.9, B, 3, 3, B, 9, B, 8, B, D, 9, D 2. A, 8,
-=613d
TPAMSACTIONS RUDITED
1.
E JRN - TR R PO DO PR PO - PR PO PR P s PO R = P Phc 3 0 DR s R DO Rt D x T
LERVE AND PAY RCCOUNTS
-6: de B, DL 9, 9. 9, 8, B, B, A, 0B, 0, A, L385a3 0, g0 g0 0, 0, O, .
CINILIAM PRY PECORDS
1.
32,138, 3. 0. V. B, 9, =34.13 9. A, 9, 9, o8, 9. B, 8, 9, 3. O,
~TTEaR
MATERIAL & SEPVICES TRANSACTIONS
.
a3,
FOPULATION [NDICATOPS:
6: bR = PO OO PR O PO PR« PR PR OO OO PR PO U PO x PR X RS TR S x TR & PO o
TOTARL FOPULATION SUPPORTEDLINCL JEF
i.
[ JR DS PO DU X PR PO PO s R S O PO TR P P PO O PR TR « PR DR X T PR <)
ZASE POPULATION
]
DO S A S S N« O« PO o O« T« S O TR R TR PR DR PR 4 T
208 POPULRTICH
{
LR Y PR PR R O PO - PR PO DU« PO s PO " JRNNE » PO & PR PR Y DO X PO PO DO PO DR SR s

ILITERY POFULATION
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2408
529
9. 9.
2248
2450

3.

o

250

S PP O

(¥

e

mmqypmw
o

)

9.

.0
[CPRN X PO PR 7 PO PUNE 5 PO PO £ PR DU R X DUEY DR & P X R S

de
=1, =i, =i, =1, =1, =i, =1, 3. B, 3. 4, 0, ¢

MISSION POPULRTION

a.
SUPPLY INBICRTORS:
1!

D, 8. 9. 0. 0. B, B B 9. 0. 0. B 9. A, 0,
** ToTAL TRANSACTIONS
T i T

SUPPLY TRANSACTIONS
G B. 9. 9. 9 B 0. 0. 9. 0. 0. 0. 9. 9, 0.
9.
‘ FECUISITICNS
o0, B, @, 0. B, 8. 0. 0. 0. B 2. B, 0, B,
3.
. EOUIFMENT TPANSACTIONS
Bo M. G, 9. 0. B, B, B, . G, 0. @, R 8. 0.
a.
FECEIFTS
G, =8B, 9. 9. 0. 0. 0. B, -208. @, 9. 9. 6.

-151499%

TOTAL THVENTCOR ITEM PEZCORDS

He 189,318 9, 9, D, 13, 9. 0. ~ied, 388 3, 0.
-t earee
alatal Juls

TUPPLY ITEM PECORDS

,.584 9, 9. A, Q. . A, =38,53¢ 3. 9. 9.
22834,

EQUIPMENT ITEM RECCPIDS
R -TCIC S RS DO w T DR © DR 5 R & PO x DR « DO s PO « DR -
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T _OF_INSTA EQUIP INDICATORS:

He 9. 8. 0, 0O, W 5. G, O, 0, 0, 9, D0 00 8, 9, 8, 1 9. 9, &,

3. 9,

3129 TOTAL VJEHICLZS

3200 {.

2228 g, B, 3. D, @, B, 0, B, 2, 2, 9.0, 9. 9. 0, A, B, 0, 31108 B3, 1,
. B0, 3,

st ) MILITAPY VEHICLES

26 {.

3229 B, B, Y. U, BB, o9, D, B, B, 01, 9, B3, 0, 0. 9, 3, 9. JBLISE B, 1.
PR S PR PR« N

3308 RIPCRAFT TPACTORS

238 i,

ety ) 15 PO« O < JON PO« P x DU PO PR PO PO " RS « RN s TR RN X TR TS PO ¥ DR it L K N < RS

E’.
SPECIAL HANDLING

i
L5 O x PR P TR O S OO PO « PO PR PR PO « PO < O O N

a, o0, o, .
I PO P .
=30 MOMN=-MILITARRY VEHICLES
933 1.
3403 5 JR PR * PR X PR PR PR O O PR PR PO « PR xR PR« TN x DA X PO 5 TR S Pl (PO s IR
P RS P Y 8
PRy LENERAL FUFPOSE AUTO
2588 .
el (X PO 5 PR Y P PR € O O TR O DO« PO ¥ PR N TR S DU x TR DO D3 =% B oall ¥ POy TN
SLL PUPPOSE TPUICLS
i,
2,
ZACHELUP HOUSING IHDICATOPS:
ﬂ: (5 PR PO I O O 5 PO S O (R S R T T « O TR TR PR PO DA X U Y PO s N

30 FT ZORM SPARCE

’ .

e W, 2, M, A, 0, Slé.elnl O, D, O, D, 3, 3, @B, 0, S,o9, 9, o9, 1,
IBTHI

JOFM TEDS

o,

Q.

OTHEP PERSOMHEL SUFPORT:

{.

(% R PO PO O O PO« P Y P O O O O O A« RO I  JRE X RS s DO o B T N

PEITHTED FATIONS SEFVED
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ANNEX 3

LISTING OF FY78 MODEL PARAMETERS AND EQUATIONS FOR
THE STRATEGIC AIR COMMAND (SACFL)
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.

.

g A
1213228,
RyTA,
1383,

To3ea,

31
“S
=£55,
Do,
<1eS%1.
BRI

1ileed,

=36 lDs.

CGRDMY TR, D 0,
STMINISTPATION

OPE00 ER, &9 143,

FETRIL SUPPLY OPERATIONS
TOHIEY 2w,e8 0,

HAINTENAMCE ©F INSTALLATICN EQUIFMENT
TLO3EY B e 10,

OTHEP 2RSE EFVICES

LHLRY RS, 55 a,

MOFRLE HELFAPE & FECPEATICM
GRS Bk, 35S T2,

XTHER PEFSONMEL SUPPOPT
TLnITHY Rl Iz o,

HCHELSR MOUSING CREFATIONG
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e BeBeDeBeBeWoDoBeBoeDeDaPelBe =T AT =, BG0e =, FUTv = 2B =@T =58, i2s=1. 1.

We=,31r-.2
541 285051 14681 ~43130 154 ~23307 ~557¢ =1 395+ ~283 1 1+ B ~303H55+ 19309« -G

Fe 500900 =324, 5+ 3142, 34251 1.3

a2 LolololodoleloBeideiDeidedsYseDaiBoBeFoedsFeBePeiel]
293 ~1eBsBeiteBaPoBe L e FsDaQeDeRe s 3247 ATV Be s BT By Re T
S Ba~lolleBsBsDy Do LeBeBeidslde BeBsyts [ IACAT) HHICB e FeT e B30
345 Belo =l o3y BaDals Do Do LoBFeBeReiliaidsDBeleids , 27 s 35108108508
S48 BedsBy=1eBe3aBadsBede Lo oD Deile Badealaids By BISLy BBy
347 DeBsDeBo=LeDeDeyDeDaBe foilea@oBeBys Dol Faideide , 3B,
393 Bs3sPeBsBe~LsDsBaBrPBebiatitr Lo DeDelsleFs e . DAL R Fe , HOS
2499 GBsBeByBs Dy By =1 eReDsBeletoails LyDeBeAds Palie Dy Re @y, GIALT e 3
350 DeDsBsBeBsDeBaBe B0 Dy BsDoDeDal, 13vDrBeBeDeBe=12513: 12
351 ARy P RY = R T PY P D T Y PY T PO 1o PR SR Y- Y DR PR DY - Dy Y-

352 AeBsRs@eDsDsD9DeBr s WsBeBre 1, 1ESsRsBs Do Dy NePsids By —~1
233 GsXeBeBsBr s BoDeiBs Tyt BeDs Doy =1 Ly FeiloBe , OIS B0 13
282 D BB B Be 031 Bs s Fe DeiBaBad, ST De=13sPeiisiDeDe B3
35S Dy DaBsDs Ao DeDeDo Do PoReBoie Ly DalleiPaidyiBy~1+13s13
258 DeDsi3eDedyBsDsBs Do BsBethsDeFoBoFeids 11D =LeBsDetdan)
257 DeRs Do W Be s FoideDasDytheDeiFs 180 13T e ~Lsde oo Peta iy
258 Yoo e 3sDeBs Do s He oo BBy A3 DeBeBe o =L s Moo ,31D124 )
1220 S. 3.

129 16,

2o TRPRVEL TRANSACTICONS

12z8 7. .

i) TOTAL ITEM FECORDS .

1320 12,

1349 - AVIATION FUEL COMSUMPTION

1268 19,

1330 MILITAPY UEHICLE INUENTORY

b3 1) 8.

122y TOTRL MILERGE

e a2,

i) HEICHTED PRTIOHS <EFVED
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Loy N

sl nOMIHISTPRTION IMNDICATORS:

1e8 1.

1549 2, 4, 3. 9, 9, 2, 9. 3. 3, 3. B, B, 9, 3, 9. 1. 9. 9, A,
Q. a, .

1Sea TPAVEL TRANSARCTIONS PROCESSED

1580 i.

1288 B, 3, 9., 8. 9. 3. 3, B, 9. 3. 9. 3, 9. %. LABRZS2 9. A,
. B, B, 19,2

incd 30$ BUDGET

1549 i

1528 9., @, 93, @, A, 9, 9. 9, 2, B. 9. @, B, Q. 3.31328 4, 4.
3. 9. 9. 109933,

{882 TPANSRCTINNS AUDITED

1708 .

17Ee B, 9. 9. 9. 9. 3. 9, 9, B, 9. B, D, B, B, 39875 9, 1,
2, 3. 2. 3, ’

{748 LEAUE AND PRY ACCOUMTS

{7e3 1.

iTen 2. 3. 0, B, 3, 03, B, B, 0, A0 3, 9.0, 9. 18T 3, 4,
X PRLE PR X PR S 8

15099 CINILIAN FRY FECORDS

1289 i.

18649 3. 4. 9. 8. 0, 9. 9. O B, B 0. F, 2, 8. 9V125 3, 4,
0.4, -BTE.8

13254 MATEFIAL & SERVUICES TPANSACTIONS )

1589 .

1303

LEER .

19an FOPULATIGCH INDICATORS:

1955 L.

o] F PR TR PR OO = PR X PR PO 5 PO DO DO PR PR O O < P X O Y -
(X

2133 TOTAL POPULATION SUPPORTEDV INCL ZERY

R3] .

S0z LTS JR TR PR DA s PAE R O O 5 PO S PO - R € PO O AP DR S PO S P
DI

IASE FOPULATION

For [op fo0 25
Dec

} S AU S IS U SO S " PN PO « PR & PO DA PR X IR « PR PR S PO ¥ P« 18

9, 42,

=3 i) 02 POPULATION

&lad i,

215 [ TR TR DO « R R O JO PR DAY PP RN 4 RS PO S PR DAY DR X PR S P X
e W,

&18 MILITARY POPULATICN

SEED i,

820 =t =1, =i, =t, =1, =80 =1lo %0 90, 0, 0, 9, 0, 0, t. B,
I A

Y PUTIION BOPLLATION
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]

.9 A,
2689
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SEn
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.

SUPPL'Y IMDICATORS:
:.
a.

2. B. 9. 9. 9, 9, B, 9. 3.9,

~&7921.

3.

g.

Je

TOTAL (PANSACTIONS

8. 9. 0. 9. 9. 8. 9. 5. 9. 0. &
233996, 3091
SUPPL'Y TPANSACTIGNS
5 0. G. 5. 8. B. 8. 8. 8. 5. B,
-14852.5362
FECGUISITIONS
5. 5. 8. 0. B. 6. 0. 8. B. D, A
-19635.398
EQUIPMENT TRANSACTIONS
8 8. 0. 0. 0. 0. 6. 0. 0. 0. 6.
~12792. 8457
RECEIPTS
B 8. @ 0. 0. 0. 8. 0. 8. 0. B
TOTAL IMVENTORY ITEM RECORDS
5 0. 9. 9. B 0. 0. 5. 0 0. B
SUPPLY ITEM RECORDS
A B 0. B 0. B, 0. 0. 0. B, 0

EQUIFMENT ITEM RECORDS

9.0, @, Q. @, 9. 2. 9. B, 2,0,

ALTATION FUEL CONSUMPTION

3.
MAINT OF IHSTR EOUIP INDICATORS:
i,

15 T O™ PO R TR x PO U * PO PO~ PO X

TOTAL MILERGE
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o

1.
9.

{.
.

B, 9. ¥, 4. 8, 4. 9. B @9, B0 9. BB, D090 1.

TOTAL UVEHICLE EQUIVALENTS

7 J X R x PR v PO - R DO < PR « PO % PR O « R’ PR U x DR < PR = P ¥

TOTAL VEHICLES

B, B, 9. . 9, B, 9. 9, 9 0, 3.9 g0 B, 8. 00043,

MILITARY UVEHICLES

B, B, O G 9. 00 30 0, 8, @, 30 0,0 9.9, 0, 0, 0,
AIPCRAFT TRACTORS
G, @, 9. 0. @, 9. 00 B, B, 9. 0, B, 0. 9. D G4,

SPECIAL HAMDLING

[ PR DO < PR TP RS P PO O P S N
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B

X}
.
Dacy
<

h
.
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-
o
.

MOM-MILITARY VEHICLES
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D
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.
o
.

(X PR PR 5 PR S PO & P = I < S

73813 3. 22432,
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520 DTHER PERSOMMNEL SUPPORT:

3248 i.

4259 Ge 9. B0 W, B 0.0 @00, 0. 3 D, 0. 8. 0. 9. B, 9 9. W, B, 0,
{. 9.

T WEIGHTED PATICNS SERVED
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ANNEX 4

LISTING OF FY78 MODEL PARAMETERS AND EQUATIONS FOR
THE TACTICAL AIR COMMAND (TACFL)
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1699 3390009 Bs=9Ds DD DeBv 1+BsBeBeBeDdeide GOS0 By 1G22y 10

1980 Bry3sNaQe Do Be=~123909 3539 B20s 1939 0e0sBsQeiBe ,YSIVs39 )

1338 DrideRsBeyDsDeDeBrIsBsDy 3By 3, 76367T0ZsPsBsDrile=1eDs3e A9 l)

1835 3s3e 308338393939 3909390:350s0s . 3633508994239 130D B9 BsBe =134}

192 HeleBeBse3eQr 303939805 B3¢83903 B39 =150 008 21350315108

7Y% DD BB BaB9DeDeBaBrDsils 135,739 Bs~1s 30D DslrilsBe D

1939 DelieDasBeFePePoBsBsDsAs P D32, 212C s Be =102 By Aeized

t10u DeB3e0eByBs@r 3BT FsBeBeDoBeie=L sy, IATTGDs e 2

1180 P TR P Y PY - PY - PY - DN = PR=2Y P> PR~ PR~ DY - PY- YY" PY-PRE PRI WIS TN § BY Py x|

1120 R PY - PY T~ PY Y~ PY- PY PY Py PR RY  PRS E Y RY - FX- PR TR 5 PR {-Sicacs-TY - PR3 Y ]

oo Des B 0B 3Py BB F93s 3¢ Q99 LoDy Doty Py Dei3o={

ey 2o 3. T

LEsB i,

=Y TRRUEL TRANSACTIONS

138 i7v.

{399 TOTAL TRANSRCTIONS

et 13.

138 EQUIPMENT TRAMSACTIONS

1380 1o,

1338 RIPCPRFT TRACTORS

14803 2.

e ] S0 FT J0RM SPRCE

wwmlt a2,

vl HEICHTED FATIONS SEPIED
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P .

PR AIMIMISTRATION IMDICATORS:

1S3 i.

18490 8. 9. 9, 3. 9. 8. 8. 9, B, 9. I, B, 3. 3, . 1. B, B, 3,

3., 4.

1569 TPRUEL TRANSACTIONS PPOCESSED

1539 i.

1509 LiBE 0. 9. B, 9., B, B, -.102 8. 3. 9, 3. 8, I, B, B, B, D,
g, 3, 8. =1.35

1629 20$ BUDGET

1549 <

1558 BE.E57 B, 3, 9, 0. 9. 9., ~8A.557 B, 3. B. 8. 8. B, 3, 9. 2,
9. 9, B, 8. TIRIG,

1680 TRAMSACTIONS AUBITED

178 H

17en B, 0. 0. B, 9, 9, B, 8, 3, 3, 8. 0, U, A, L8184 1, 9. 3, &
P S TR~ P

1vsa LEARUE AMD PAY RCCOUMTS

1750 1.

1728 g, 9, 9, B, A, B, 9. B, B, B, B, 9, @009, JISET2 4. B, D, A
. e B, 3

120 CIVILIAN PRY RECORDS

1229 i

1323 22.33 9, 9. 9. Y. B, B, -22.28 9. 9. ¥, B A, 9, 1, 9, B, D
. 0.0, ~31a39.

L3610 MATERIAL < SERVICES TRANSARCTIONHS

1328 o,

=lnls

) e

1948 FOPULATION IMDICATORS:

17368 1.

IS0 [ PO DR S PR~ DR PO~ PR PR~ PO PR PR O DO TS« PO 7 PO = T~ PO« PR X O
S, e -

Rty n i) TSTAL FOPULATION SUPPORPTEDLINCL DER)

e .

aaza Be 3.9, 9. B, 9. B, 9, B, B9, 9, 0, W, L. B, B0 o8, 0, B,
0.3,

088 SHIE FOPULATION

209 i.

s e o Lo te le le b Q. 0. 9, B, 0, B, 0, B0, 0, B, B, 0,
n,oa,

R 0% POPULATION

&ign i,

2158 [ PO (P~ PO x TR ¥ PR x PR ¥ PR O PR PR > PR s PO TR PO T Y P x PO < O S T S
3. 9.

2158 MILITARY POPULATION

2o 1,

I TR D S SRS DU SRS SR O v DO - X DU DO & AR U SR Y JO < DO
PR 1 TS P 19

I 00V 0 FUPLLATICN
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2720 a.

&350

2360 .

2389 SUPPLY INDICATORS:

2490 1.

2920 @. 9. 9. 9, 9. 0. 9. B. B. 8. B, B, B, B, B. B, 1. B, B, B, @, D, B,
2. 8.

2449 TOTAL TRANSACTIONS

2359 1.

2428 9. 9. 8. 9. 8. 9. B. B, 8, B, 9. 9. 9. B, 9. G, 3981049506 —, 59215
06 @. 9. 2, B. D, 9. 0.

2500 SUPPLY TRAMSRCTIONS

2520 1.

2548 9. 8. 9. 9. 9. 8. 9. 8. B. B, B, B, 9. B, B, P, OST2UTEES -, GSTELE
566 8. 9. 9. 9. 3. 9. .

2560 FEQUISITIONS

2530 1. :

2692 B. W, W, B, B. G, B, B, B, D, 9. 9. D, B B, 0, 0. L. G, B, 9. B, G
a. o,

2620 EQUIPMENT TPANSACTIONS

2540 t.

2668 Q. 0. 9. 9. B, B, B, B B, D, B, B, D 0. B, B, O9A6T52832 -, 9a8TS
4332 B. 9. 9. 2. B, B, 8,

2639 PECEIPTS

2709 .

2720 9. 250, 9. 9. W. B, 9, B, -250. B, 5. 0. 9, B @B, 0. @, 0. 9. B, 8,
9, 9. B, -372335,

2729 TOTAL IMUENTORY ITEM RECORDS

2TH8 i .

s 9. 218.5493 8. 9, B. 0. B, U, -212.54393 9. 9. 9. 0, 9. 9. 9. 9. 9,
L0, 0. B, B, D, -325982.76489

2209 SUPPLY ITEM PECORDS

iz20 .

e 0. 31,9597 9. 9. B, A, 3, 0. -31.8507 . 9, 0. 9. 0. B, 9. 8. 0. 0
Q. 9. @B, 0. B, -35911,23511

2366 EQUIPMENT ITEM PECORDS

2930 . .

&0 9. 31.25 8. 9. 0. 8. A, 9. ~31.85 8. A, 9, O, 9. 0. B, 9. B w. @, -
. B, 0. B, -1173%9, .

23z AMIATION FUEL "CONSUMPTION

2349 2.

2961

2239 a. :

099 MAINT OF INSTA EQUIP INDICATORS:

3199 1.

2150 0. 0. 9. 8. 9. 9. B, B, A 9. U, B, 9. 9, 0. @, 0. B, EE.0867 9, 6,
2. 9. 8. 9.

3129 TOTAL 'EHICLES

*200 i.

e T DO < PO T SO YO - T TR DO DU SO DU PRI VI F B 0 KL
ORI T

e LILITAPY VEHINLES
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RS

3260

zEce

3. A,

3360

332

349
3. 0. B. G.
3359

33380

KL
B. 3. 9. 2.
3+c8

Zaag

3460

. 8. 3. 8.
ez
3509
3529

. 2, 2. 3. B,
3549
3560
3580
2508
ey
3649
3660

Y. 3.
IR
I7e9
3720

8. 8. 9. 8. 9. 3. 2. B, B. 9.

AIRCRAFT TRACTORS
9. 8. 9. B. 8. 8. 9. 9. 3. 9.
SPECIAL HANDLING

3. 9. 8. 8. 3. 3. 8. 8. 9. 9,

HOM-MILITARY VEHICLES
i.

GENERAL PURPOSE RUTO
1.
9, 9. 3. 2. . 9. ¥. B, 8. 3.

ALL PUFPOSE TRPUCKS
3.

4.
ZACHELUR HOUSIMG IMDICRTORS:
i.
9. 9. B. 3, 9. B, 9. 8. 9. 3,

3@ FT DORM SPACE
i.
4. 8, 9. 2. 2. 0. 9. 3. 3. 3,

G. 9, B, -S47,

Iran
ITED
37T
-508
3220
33
3360

Y

DOFM ZEDS
3.

3.

OTHER PERSOMMEL SUPPORT:

1.

2. Q. 9. B, B 8. 9. B, B, 9.

FEIGHTED FATIONS SEFVED

9. 9. 2. 8. 2. B, B. B, 3. 4.

B'

3.

sj.

9.

8.

=
.

9.

Pl
.

a.

J

D
.

2.

g.

g.

a.

3.

a.

a.

3.

.-
o
.

L. B BB, &

. 19,0941 B, &,

15,9928 4, o,

0, Q.
. a.
.9,

. TTORTE

B W




ANNEX 5
LISTING OF TACFL MODIFIED TO INCLUDE MISSION INDICATORS
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-

-l
20
<4
B@
=8

4357
ize
{50
-]

a0a
3e

ey
60
250
<y
<29
a3
winid
<29
cae
ptet

]
et 3]
]
]
Bl
(L]
ned
=38
TEa

inl-]
e

T
TR

P
7S

£ 40

oy

Ly
v

TRCFL

is '.‘36-

TACTICRL AIR COMMAMD
T. 24. {T. .981 5. <9,
Si2e.

Sees.

igle.

27,

£26.

1s72.

3. i8.

220939,
Ss%62.
2383475,
22695285,
g,
263387,
5381,
23845,
TeARTT.
g,
‘HADM? TS.SL 9,
ADMINMISTPATION
‘HRSO! 21,32 185,
PETRIL =UPPLY CUPERATICNS
‘HMIE' TEZ.31 9.
MAINTEMANCE OF IMSTALLATION EQUIFMENT
'HOZSY 23,99 19%,
UTHER 3ASE SEPVICES
'HHKRY 52,320 B3,
MOPALE WELFRRE & PECPEARTION
‘HOP3! TR.0B TR,
UTHER PERSOMMEL 3SUPPORT
THIHD® Is,688 @,

IRCKELCR HOUSING OPEFRTICHE
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EETHI T KETE]
i L] A

RIS

Hekd Ds3939BeBeBs@rsiBeBeDsBsBrPslls=ls=lomjo=]ls=fo=ls=tomje=i

BTy} 197915 =596. 21371~ 15a7. 32Ty =777 . 2IFFQe =276, 5585 s =293, S8B e =Tod
«T291 =33, 9452y B9 B9 ~B5226, 0599y <1827595. TSy =3574. $353 =72, Ty ~1 532, W
13, ~95516, 441520000

7 LololololalslsBoBeBrDrBs B39GB XD 01 DR A9

200 ~1s) 01909 Bs B339 L9 D939 D9 BsBr e 3385 DIDISs s BeDsaFatta It

220 33=1339098+8:859715398:0939DsD9By ,DIL125:99091Fs D3P0

239 BrBs=19DsDsBsByBrs 1123V 39 Q13210939 , 3335306y . SOTSRER s A9 Be B e
3

g BsB3By=118s0+0209sF53:1109B5Qs0sB2B¢D9Qs, 30459 B9 13912013

a8y BeBsR9D9~11BrsB3aDeBsRsiBs 1313933890 DeBePsDs Dy DAL A8 13

1035 BsBsBeD9B9=11R90s0s0:0:39 LDy TR 35Dy 31Ty Gy ,BE2, A
1520 BeD9BePBsPDsBs=12R3BsB3DsDs D9 L3 B2 @s XD Dsils D25 e

1930 BeDe@rB9Ds 9DV VDDV 09 3. TOIETTO8sIs e Be By =1 sDsLheita D

1939 DB BeDeBs0sB9D9 Dy B B2y BBy . 5633805994435 B 3o s e Da=] 3313

{933 BsDsBsBy @D D BsBeBei3sBe DDy Pe=15Q9 By 21235 Bsi3s15 11

1958 G e P P P Py DY P P Y e PN PR R e 1= PR R - PY - PR~ PY= 7Y - PR =P Y~ I
1988 DsBr3sD0:09B9 BB As BBV 391352, 212 1 De Py ~12Ds3sDDsiis 3

1100 De39390sR29D903D9sBsBsB21DsBeBsBsBsBsDe~1091s HBISI21G+8
1is@ B3B3 3sBsBs 9939893939 BeBsBs s BsBsBsNeBe~1s,3331,Be8

1180 D209y 3 WD D9 DA A5D9D9DsBsDe D We e 35, 23D Gs=1 12

1208 BeDsDs @9y B3sD9DsD1FeBsBeBsBs L 9B D9 Bs A BeBsDyids—~1

1232 2. 2. 7,

1259 ic.

L2e8 TPAVEL TPAMSRCTIONS

1329 17,

12692 TETHL TRANSRCTIONS

1329 1s.

1299 EQUIPMENT TRANSACTIONS

1368 IR

1339 RIPCRRFT TPRCTORS

1459 21,

DA a0 FT J0PM 2PRCE

Ll 23,

Y] LEIGHTED FATICHS ZEFVED
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{390
iSu9
1528
1540
a‘ a.
1C6n
1520
{608

. 8. A,

inco
1540
1248
bj. e.
1638
1708
el

Bi Fa. Bo

1739

L
1750

730 -
L

isoe
1820
129

g, 4.

1368
1389
1969
1920
1aan
12683
1383
9. a,
2009
220
Sy
3. 1,
2669
2089
cioa

144

9.
ROMIMNISTRATION IMDICATGRS:
1

9. 0. 8.9, 8. 8. 0. 9. 9. B. 8. B, . 8. 9. 1. 9. 5. 9. 2.
" TPAUEL TRANSACTIONS PPOCESSED

1. .

.162 9. 9. 9. 9. 9. B, -.192 9. 9. @, d. 0. B. 9. D. ¥, 9.

B, #. 41.5
30S BUDGET
1.

56,667 H. B. 6. 9, B. B, -85.857 B, 9. A, . B, B, 3. 3. 9,
8. 3. 8. 79993,

TPANSACTIONS RUDITED
1.
9. 3. 2. B. 3. 2. 2. A, B, 0. 8. I, Y. B, l.@iss 4. 9. 3. .
g. 9.

LEAUE RND PAY RCCOUNTS
é: B, 9. 3. B, 9. 9, B, B, B, 5, I, 4. 9. 15273 9. 9, Q. 9,
¥, 3.

CIVILIAN PRY PECOPDS
1

22.83 9. 9. 9, B, B, B, ~-22.23 . 2. 9. V. B, B, I, B B 3.
W. 8. -31429.

MATERIAL 2 SERVICES TRANSACTIONS
a.

g.

FOPULATION IMDICATORS:

1.

9, B, ¥, B, 0. P09, B, B, 05, 3,01, o, B, B, 3, B, 9,
3,

B
Ll
-

TOTAL POPULRTION SUPPORTED(INCL DEP)

a9, 9, B, A, B, ¥, B, A, I, F, 9, 9, B, G, 1.2, O, O 3 D,

BASE POPLULATION

i: Lo fo fo L. da 1. 8. 8, 8. 9. 9, 9. 0. 9. & 0. @, 0, 0.
™ 208 PoPULATION

%: T T T PO P PO - T TR T PO DO T TR T T T
** MILITARY POPULATION

. ot o o1 =t o1, =L 9. . 0. @ 4. 0. G D, 0L 8. E

. B, 8.8,

MISSION FPOPULATION
3.

Bl

SUPPLY INDICATOPS:

1.

B. B. B, B, 8. B, 0, B, BB, B, G G B 00 B LS00, 5,

o~

3.
TOTAL TPANSACTIONS
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2+68 1.

S50 0 RS S PR PR PO P PO P - P - O < T < B
-, 3921953CMS B, B, 0. W, 9., G, A

2500 SUPFLY TRANSRCTIONS

a5ze 1.

2548 A. 3. 9., B, B, B. 3. 9. B, B. B. 8. 4. B. B, V. .B572195666

-.8572195666 6. B. B. B. H. 9. 2.

2568 . REQUISITIONS

2589 1.

2600 3. 9. B. B. 8. 3. 8. B. B, V. B, B, 9. Po B, B, B, 1, 9. 3.

B. B. 9. 3. 8. .

2628 EQUIPMENT TRRNSRCTIONS

2649 1.

2608 G. 9. B, B, B, B, 3. B, B. 8. B, B, 9. D, 0. B, LDIIETSIAI2

-. 8445734332 9. 3. ¥. 8. A, B. 2.

26806 PECEIPTS

avoe 1.

2729 3. 358. 9. 9. 9. B, B, HD. ~250. B. J. Y. B, L. B, . B3, @, T
. 8. 3. 0. 3. 3, 372895,

2743 TOTAL INVENTORY ITEM RECORDS

&vse 1. .

aree D, 213.9493 2. 1. 9. O, 3. 9. -218,5493 3. B, A, @. D, 9. A,
9. B. . 3. 8. B, H. B, ~325933.75489

2200 SUPPLY ITEM RECORDS

28gze 1.

=R d. 31.4507 @, 9. 9. B, 3., 9, -31.,4587 3. 9, 9, B. I, 9. B, 2
. 9. 8. 8. B, 2. 9. B, =$5911.33711

868 EQUIPMENT ITEM PECCRDS

e 0. 0. B, 521833506

D)
]
o0

-
.

2839 i
2999 3. 21,89 8. 9, 9. 9. B, B, -31.35 0. 9. 2. B, A, A, @, 3, 3.

9. 9. 8, 3. ¥. @, -117359,
Z29z2e¢ RHIATION FUEL CONSUMPTION

&949a Be

2960

¢oga 3.

2809 MRINT OF INSTA EQUIP INDICATORS:

2139 1.

3168 B, B, 9. 9. 9. 9, 8. 9. 0. B, G, 9, 3, 3,9, O, 0, 3, 3,88
74, 8. B, 9, 3, 1,

3129 TOTAL UVEHICLES

2200 1.

32209 9, 9. 9., 9. 9. 3, 9. 02, B, B, B, 09, B, A, B, B, 3, 9, 11,09
1 g, o, 9. 9. 3, 3,

248 MILITARY UVEHICLES

26 .

28 a, 3, 9, B3, B, B, B, 8. 0, G, 9, 0, 9, B, 0, B, 09, 00 L. A
2. Q. 3, 2, 2,

389 RIRCPAFT TERCTORS

320 i.

3349 3., 9. 8, 9, 3, 9, B, 3, B3, 9, 0, 0, B, 2, A, B, 0, B, 13,9
19, 9, @, 3, B, 13,

3360 SFECIAL HAHDLING

338 i.

3498 A, He 9. 3. 9. 8. B, B, B, B, 2. B, B, 0008, B0, 0, 15,998
5B, 9, . B, 0, 9,

3428 HOM-MILITARYY VEHICLES

3440 1.

3] DS P PO " PO (PO * DS PR« RS P (PO P KU PR PO P x P (P « PO I Y

X PR T X PO S O 1

T CENEFAL FUPPOSE RUTD
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3% 1.

2528 J. 2. 9. 8. 3.8, 8. 0. 8. 0..9. B. 0. 0. 9. B, 9. 2. 15.178
3 8. 9. 9. 9. 8. 8,

3549 ALL PURPDSE TRUCKS
3550 2.

3559

3508 3.

2620 2RCHELOR HOUSING INDICATORS:
3648 1.

3568 9. 9. 8. 9. 8. 2. 3. B, B A..
1. 9. a.

3689 30 FT DORM SPACE

3700 1.

372 8. 9. 8. B, 9. B. B. B. V. B, B, 9. 9. 4. 9. 0. 0, D09, 9.
$.750036 3. B. 4. -547.

374 DORM 2EDS

3760 a.

3720

3500 2.

1320 OTHER. FEPSONMEL. SUPPOPT:

1

5

D
.
)
.
[
.

9, 3. 9. B, B, 9. 4.

]
.
&
.

28y .

360 9. 9. 9. 9. 9. B, W, B, B, O, B, 9. T O, B, 9. B, B, B, O,
9. B. 1. 3, 9.

3220 WEIGHTED PATIONS SERVED

3909 3.

3982

T90e 4.

3928 MISSION IMDICATORS:

oL 1.

T 7 P R x O« PO PO U - P < PR P ¥ PO R PO 1 PO T S PO PO 1 S B
3. 9. 3. B, B. Y. B, -26202.0

3933 F111D FLYING HOURS

SHa3 i.

<320 9, 9. Q. 9. B, B, B0 B, B0 G0 B, 90 30 0009, B, LBLIESI9S8LS T

. R, B, 03, 2, 3, =35E870.7
YKy Filid ZORTIES
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APPENDIX G

THE LINEAR PROGRAMMING MODEL
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THE LINEAR PROGRAMMING MODEL

Linear programming is used as the computational methodology for
solving the various manpower/workload problems in the GEBOS model. This
appendix describes the linear programming subroutine.

The linear program can be run from GEBOS as a separate print option.
Instead of the normal print options, the user enters "199." The actual
equations used by the linear program can be listed by printing the data
set "BOSTMP.” The output of the linear program module is stored in the
data set "BOSLST."

The linear programming problem as described in "BOSTMP" has the
following format:

LINE 1: Number of variables, number of constraints, epsilon
(test for 0)

LINE 2: Objective function

LINE 3: Constraint constants

LINE 4 to END: Constraint variable coefficients

The number of variables in the problem includes slack and'surplus
variables. The current program can handle up to 50 variables and 25
constraints. Epsilon, a precision factor, provides the "(0" test value.
Any value less than epsilon is assumed to be 0. The objective fumction
is stated for a minimization problem. Any objective function can be
stated as a minimization problem. For example, the workload maximiza-
tion problem can be stated as a minimization problem by changing the
sign on the cost coefficients. Minimization of a negative quantity is

identical to maximizing the positive value of such a quantity.

There are five subroutines involved in the linear program. They

are:
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SUBLP

:

RIVO

The subroutines are listed as an annex to this appendix.

SUBLP is the central program. It solves the set of constraints
using the revised simplex method. The first step is the gemeration of
the initial working tableau, using the subroutine MATGEN. The next step
is selection of the columm with the lowest total price using subroutine
REITA. The subroutire RAWIA selects the pivot column in the computations,
while the subroutine RIVO performs the actual pivoting operation.

The program can terminate in four ways:

Unbound solution
Inconsistency

Faulty processing
Optimal solution

In an unbound solution the binding constraint is missing on one
or more variables in the objective function and the model can keep in-
creasing the objective function indefinitely without any restrictiom.

An inconsistency occurs when two of the constraints are found to be in
conflict, such as x >2 along with x <1. Faulty processing usually means
there are missing comstants, variables, or other contradictions with the
parameter list. An optimal solution indicates processing was completed
normally.

The general form of the output is the objective function total (3),
followed by the values for the model variables, in the order they were
specified. If improper processing occurs, the appropriate cause of the
problem is identified.
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The particular linear programming solution search methodology used
here sometimes results in "inconsistency' when it technically should not.
Due to the nature of the equality constraints, the model sometimes goes
through an intermediate step where one or more of the model variables is
computed as negative. For example, due to other restrictions, dormitory
space may be computed as negative in a particular pivoting. If such
inconsistencies occur, they can be corrected through the derivation of
additional constraints. These additional constraints, while redundant,
prevent variables from being improperly computed outside a desired range
during intermediate processing.
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ANNEX 1

LISTINGS OF SUBROUTINES
SUBLP, MATGEN, REITA, RAWIA, AND RIVO
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[T P

'LIST SUBLP

1 c
2 e
3 £
5.5
M
5
5
- .
2
& c

19

1

t2

13

is

15

15

[

1%

1%

2@

21

a2 c

22

el c

s

2%

h c

A PROCRAM FOPR THE PEVISED SIMPLEX METHOD
iT STORES THE INVERSE IN 8N EXPLICIT FOPM
THE 0BJECTIVE FUNCTION IS TO ZE MINIMIZED

SUZROUTINE SUBLPIA.OPT)
COMMOM/INFO/A (252 583 s B(2T: 251 s IZASIES) s Ms M1 M2s Na M1EPS

JIMENSION X(73)
DATA NRERD/1/sNPRINT/3/
GEMERATE IMITIAL TRBLERU
CRLL MATGEM

COMSTRUCT THE FIRST WORNING TABLE RS AN M2¥M2 TABLE
Do 19 1=3)M2
20 12 J=2sM1

18 371.J0)=8
Srhi-l)=1
Sils1)=A(1s1s
IZAS(II=N+I-2

T 1sl-1)=0

Stia1)=AL: 1)
312y L)=A12s 1)

STAPT OF FHASE 1
IPRSE=]

CHOICE OF COLUMN WITH LOMEST PRICE

2@ CALL PEITALIPASE:CDyJPY
i3V=JP-1

TPANSIT FROM PHASE I TO PHRSE 11

IF(CD+EPSI28r 2% 2%
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c

O

23 GO TO 1295545} IPRSE
25 Btls1)=Bils1)
IFfB{ls 1)-EPS)I26926s41L
25 IPASE=2
GO 10 29
FORMATION OF THE EXNTRA COLUMN AT THE EMTREME RIGHT OF THE 2 TABLE

28 G0 TO (128,328}, IPRSE
128 IC=Rt2sJP)

30 228 I=32:M2
DC=DC+B (2s [~} *A(Ts JP)

n
o
.

B12sM2)=DC
B+IPRSEsM2)=CD

[
[ (3
[

L0 320 I=3,M2
C=9
D0 29 J=3sM2
g2 C=C+B(1y J-1)¥R1JJP)
2ilaMR) =L
30 CONTINUE
CHODSE THE PIVOT COLUMM
CALL PRWIRLIP)
IF 1IR3y 33435
3a 150 TO (52377« IPASE
PEPFOPM THE PIVOTING OPERATION
3% CALL RIVO(IP«IPASE, 12N
G0 TO e
FPOELEM FESULTS FOLLOM
A} UNBOUND SOLUTION
37 HRITE(NPRINT,Z) I3V
Do 39 I=2ME

23 HRITEINPRINT %) IZASLINsBLIeld i1 oME)
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<9 GO0 TC S5

58 5 3) INCONSISTENCY
51 $1 WRITE(NPRINT:6) B(1s1)«Bi2s1)

52 NURRsM+N

53 50 TO 47 ,
5 & C) OPTIMAL SOLUTIOHN

65 45 OPT=B(2s1)

56 WRITE (MPRINT; 7! OPT

57 HUAR=N _

55 € D) DETERMINATION OF THE #°S

59 37 D0 28 J=1NUAR '

0 a3 21)1=0

e 0 29 I=3,M2

=2 1=1EAS(I)

73 42 ML =B(Le1)

)
¥
&

SUTPUT OPTIMAL SOLUTION

75 30 2698 I=1:NURR

S HRITE (HPRINT: #1X(]}

v 2003 COMTINUE

26 30 TQ 55

37 L DISPLAY OF FRULTS LIF AN

23 S8 WRITE(MPRINTs®) IPASE

53 9% WRITE(NPRINT.11)

0 PETURN

Rl 3 FORMAT (18X, *UNZOUND SOLUTION « Mi'eI@  «f1=  [MFINITY"Y

o
n
fo

} FORMAT 110X *10°s 125 V2!« {PERD. 3» 2K E2G, 3+ 14T

oD
w
g

> FOPMAT (193, * INCONSISTENT EQUATIONSs W='+IPERQ.&.3l0¢* I="E230,3:

T T FORMAT(1°« 3% *OPTIMAL SOLUTION? ' Z='«PECG. )
a5 3 FORMAT (1@<, *FRULT'¢ PPOCESSING IN FHASE®+I2)

B {1 FOPMAT (123, *END OF CALCULATIONS')

b END
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[

[}

[

SUSROUTINE MATCEM

COMMON/ IMFO/R (23 50) 131255 25) s IBRS (25) s Ms ML+ M2y Ns N1 EPS

DRTA NREAD/1/sNPRINT 2/

READ THE NUMBER OF UARIABLES,MUMBER 0OF COMSTRRINTS AMD THE ACCH

READ (NREAD £} NsMs EPS
MizMel

Me=Me2

N1zttt _

READ COST COEFFICIENTS
RERD(NREAD) &) (A (&5 )  Ja2s M)

FEAD PHS '

PEADINPEADs #1 1R(T5 1 1+ I35 M2)
INITIALIZE REMAINDER OF INPUT MATRI::
AL2s 1) =9, 5

20 200 1=3;M2

PEAD(HPEAD» ¥V (R 15 J) s J=25HM1)
209 CONTIMUE

END SPECIALIZED IMITIALIZATION
INITIRLIZE FIRST ROM
DO 1288 J=1sM1
C=9.9
o0 L1@. I=2.pM2
1108 C2C+R1 [, )
1208 A(1,J)=-C
FETURH
END
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HLIST PEITH
e C A SUSROUTINE TO CHOOSE THE COLUMM WITH THE LOWEST FRICE

SUBRQUTINE PEITR{IPASE,CDs.JP)

—
n
g

187 COMMOM/INFO-/A125558) s 3125251 s IZASI25) «Ma M1 «M22 Mo M1 EPS
tae CD=8

igs ’ 30 23 J=2sN1

133 CRJ=r 1 IPRSE: J)

131 20 &1 [=3.M2

i3 &1 CIJ=CDJ+B(IPASEs I-1)¥A{ I, J]

3T IF(CIJ~CHIa283:28
13 28 Jp=l

128 Co=CDJ

138 &3 CONTIMUE

7 RETURPHM

13 END
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Ak

I3

Teare

ILIST PARUWIA

-ﬁ::'_

o

&0

c

A SUZROUTINE TO CHOOSE PIVOT RO
SUBROUTINE RRAWIACIP)
COHMU&/INFOWHIES,SBIsBlESsESl~IBHS‘ES)9M-H1-ME:NvNIsEP3
IP=-1
0i=] . 0E+20
IO 33 I=3sM2
IF1291.M2)333: 33038

21 0I=B(Is 11/B(1s 12}
IFiRI-11138,33,33

sg =1
IP=l

32 CONTIHUE
FETUPM
END
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‘LIST RIVD

Lig

N
L

f SUEROUTIMNE TO PERFOPM THE PIVOTING OPERATION
SUBROUTINE RIVO(IP«IPASE, IBU)
COMMON/ INFO/RL25sSB) s B(E5»25) + IBAS(2S) s Me ML M2y MHs ML EPS
PINU=1.-BfIPM2)
SLIFMR)=9
30 26 J=i,mt
C=31IPs.JI ¥PINY
ZUIPyJI=0
.00 36 I=IPASE.M2
6 SB(IsJ)=B(IsJ)~CHB(I M2}
IZAS(IPY=IBY
RETUFN
EnD
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MODEL VALIDATION RUNS

Following the development and testing of the model using the FY78
data and linear equations, it was necessary to perform validation runs
for each of the three commands. Six basic procedures were used to validate
the model:

1. Total BOS manpower was set at the FY77 value, allowing the
other values to remain at FY78 levles. The model was used
to calculate FY77 manpower by functions, primary workload
indicators, and descriptive indicators.

2. Individual manpower function values were set at FY77 levels.
The model calculated FY77 workload and descriptive indicator

values.

3. Mission population was set at the FY77 level and the model
calculated values for the other indicators.

4, Mission population and workload indicatore were set to FY77
values and the model calculated values for BOS manpower and
the descriptive indicators.

S. Values for the FY78 manpower variables and equations, as well
as values for the FY78 workload variables, were replaced
with their corresponding FY77 values. Total BQS manpower
was then set at the FY78 level and the model computed FY78
values for manpower, workload, and the descriptive indicators.
This procedure is sometimes referred to as working the model
backwards.

6. Substituting the FY78 workload indicator values into the
FY77 manpower equations, FY78 manpower values were calculated.
These calculated values were then compared to the actual FY78

manpower values.

This appendix presents the results obtained when cach of these

procedures was used. The format of this appendix is arrauged so that

H-3
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each procedure is presented separately with tables for each command
presented within each procedure. The actual model runs that produced
these tables are presented in annexes to this appendix.
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Procedure 1: Setting Only Total BOS Manpower to the FY77 Level

Tables H1 to H3 demonstrate the effect of reducing total FY78 BOS
manpower to FY77 levels while leaving the FY78 equations and other para-
meters unchanged. The resulting values are what the model predicts for
FY77 based upon the FY78 equations. These predicted FY77 values are then
compared with the actual values (as known) in the tables.

ATC and TAC (Tables Hl and H3, respectively) both show considerable
deviations for the computed values of MIE and BHO. TAC also shows a
large variation for ADM. However, SAC (Table H2) shows little difference
between the actual and predicted values., Large differences are noted for
all three commands in the values for the indicators of total, supply, and
equipment transactions. Although this may indicate the need for refine-~
ment of the equations for these indicators, it is suspected that the
variability of the data for these indicators may be a contributing factor.

Large differences in each command are observed for total population

supported and weighted rations served.

The model runs that computed the predicted FY77 wvalues are presented
in Annex 1.
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Procedure 2: Setting Total BOS Manpower toc the FY77 Level and Allocating
the Change to Each Manpower Function

Tables H4 to H6 are similar to the preceding tables except that
the total BOS manpower change is allocated over each manpower function,
setting each to its FY77 level for each command. Surprisingly, while
the predicted values become more accurate for SAC and TAC, there is a
noticeable reduction in accuracy for ATC although the calculated value
of total population supported still shows a relatively large difference
from the actual value in each command. Overall, however, this procedure
seems to be preferable to allowing the model itself to allocate BOS man-~

power changes across the functions.

The model runs that produced Tables H4 through H6 are presented
in Annex 2.

Tables H7, H8, and H9 present the slack manpower calculated for
each manpower function within each command for the changes made in
Tables H4 through H6.
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Procedure 3: Setting Only Mission Population to the FY77 Level

When the workload option is chosen, the user has the ability to
control the value of mission population being input to the model. Tables
H10 through H12 show the results obtained when mission population alone
is set at the 1977 level. Again, the predicted values for tramsaction
indicators and total population supported vary greatly from actual values
in all three commands.

The predicted manpower values for SAC show the least discrepancy
from actual FY77 manpower values while ATC and TAC show some rather

large differences (over 10%) in many of the manpower functions.

The model runs that produced the predicted values for Tables H10,
H1l, and H12 are included in Annex 3.
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Procedure 4: Setting Mission Population and the Primary Workload Indi-
cators at FY77 Levels

The next step in the model verification process involves entering
the FY77 mission population changes (as was done for Tables H10 - H12)
with the FY77 primary workload indicators. The model will then calculate
values for the other indicators which, in turn, may be compared with the
actual FY77 values. The results of doing this are presented in Tables
H13 through H1S5.

Total population supported continues to show large differences
between actual and predicted values across all three commands. However,
the predicted values for the transaction indicators are much closer to
the actual values because values for some tramsaction indicators are
among the workload values being set for the model. In SAC, though, the
predicted values for total transactions and supply tramsactions remain much
different than the actual values.

The calculated values for manpower functions in SAC are reasonably
similar to the actual values but ATC and TAC show considerable differences

for these functions.

The model runs that calculated the predicted FY77 values for these
tables are presented in Annex 4.
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Procedure 5: Replacement of FY78 Values with Corresponding FY77 Values
and Setting Total BOS Manpower to the FY78 Level (Working
the Model Backwards)

In order to further test the model, the values and equations for
the FY78 manpower variables as well as the FY78 values for the workload
variables were replaced with their corresponding FY77 values. In effect;
the model was modified so as to produce FY77 values rather than FY78
values. Total BOS manpower was then set to the FY78 level and the model
calculated FY78 values for the manpower, workload and descriptive indi-
cators. The FY77 manpower equations that were used for this procedure
are shown in Tables H16, H17, and H18. The results obtained from per-
forming this procedure for each command are displayed in Tables H19 - H21.

For ATC, most of the predicted values were only slightly higher
than the actual FY78 values except for, again, most of the transaction
indicators as well as dorm beds, aviation fuel corsumption, and many
of the manpower functions. It should be noted, however, that the quality
of data for these indicators is not as good as it might be.

SAC and TAC, on the other hand, generally have predicted values
that are substantially below the actual FY78 values. The predicted
manpower values for SAC, though, are generally very close to the actual

values.
The model runs that produced the predicted FY78 values for these

tables are displayed in Annex 5. The listings of the model data values

and equations for these runs are presented in Anmnex 6.
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-660.3
-455.7
25.9
-1393.9
-142.5
-426.1

-132

TABLE H16
FY77 MANPOWER EQUATIONS FOR ATC

-ADM + .0456 (BASE POPULATION) + .0072 (TOTAL TRAVEL TRANSACTIONS)
-RSO + .00323 (TOTAL SUPPLY TRANSACTIONS)

-MIE + .134 (TOTAL VEHICLES)

-0BS + .0070 (TOTAL POPULATION SUPPORTED)

-MWR + .0060 (MILITARY POPULATION) + .0028 (STUDENT POPULATION)

-0PS + .0057 (TOTAL POPULATION SUPPORTED) + .0018 (WEIGHTED
RATIONS SERVED)

-BHO + .0050 (SQUARE FEET OF DORM SPACE)
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-201.9

-4419

+494
-3129.9
~-598.5

-286

TABLE H17
FY77 MANPOWER EQUATIONS FOR SAC

-ADM + .0500 (BASE POPULATION) + .0084 (TOTAL TRAVEL TRANSACTIONS)

-RSO + .0037 (SUPPLY ITEM RECORDS) + .0106 (AVIATION FUEL
CONSUMPTION)

-MIE + .5157 (MILITARY VEHICLES)+ .35 (TOTAL ANNUAL MILEAGE)
~0BS + .0143 (TOTAL POPULATION SUPPORTED)
-MWR + ,0033 (MILITARY POPULATION)

-0PS + .0016 (TOTAL POPULATION SUPPORTED) + .0023 (WEIGHTED
RATIONS ADDED)

-BHO + .000466 (MILITARY POPULATION)
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-1597

=777.4

-2760.9

-471.8

=102

-ADM +

-RSO +

-MIE +

-0BS +

-MWR +

-0PS +

=BHO +

TABLE H18
FY77 MANPOWER EQUATIONS FOR TAC

.0392 (BASE POPULATION)+ .0152 (TOTAL TRAVEL TRANS-
ACTIONS)
.00182 (TOTAL TRANSACTIONS PROCESSED)

.00160 (TOTAL EQUIPMENT TRANSACTIONS) + 2.459 (AIRCRAFT
TRACTORS)

.0102 (TOTAL POPULATION SUPPORTED)
.0025 (MILITARY POPULATION)

.0026 (TOTAL POPULATION SUPPORTED) + .0030 (WEIGHTED
RATIONS SERVED)

.0161 (SQUARE FEET OF DORM SPACE)
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TABLE H19

COMPARISON OF PREDICTED FY78 VALUES WITH ACTUAL FY78 VALUES
USING FY77 MANPOWER EQUATIONS: TOTAL BOS MANPOWER SET AT
FY78 LEVEL FOR AIC

ABSOLUTE
ACTUAL FY78 PREDICTIED DIFFERENCE

INDICATOR FY78 INDI~- ACTUAL -
VARIABLE LABEL VALUE _CATOR VALUE _ PREDICTED
Total BOS Manpower 14816 14816 0
Administration 4607 4230 -377
Retail Supply Operations 3027 3965 938
Maintenance of Installation Equip. 652 454 - -198
Other Base Services 3069 2607 -462
Morale, Welfare & Recreation 542 509 -33
Other Personnel Support 2678 2848 170
Bachelor Housing Operations 241 202 -39
Base Population 62559 64897 2338
Total Travel Transactions 81949 84833 2884
Supply Transaction 1062509 1086460 23951
Total Vehicles 3472 3583 111
Total Population Supported 167011 173275 6264
Square Feet of Dorm Space (x 1000) 13554 14059 505
Military Population 41727 43286 1559
Student Population 36798 38133 1335
Weighted Rations Served 771771 796935 25164
BOS Budget 484 441 =43
Transactions Audited 352628 318392 ~34236
Leave and Pay Accounts 82545 85632 3087
Civilian Pay Records 24112 25013 901
Material and Services Transactions 79791 66938 -12853
Mission Population 47743 50081 2338
Total Transactions Processed 1277155 1305945 28790
Requisitions 66740 68245 1505
Equipment Transactions 88879 90883 2004
Receipts 59027 60358 1331
Total Inventory Item Records 453401 640994 187593
Supply Item Records 384415 542974 158559
Equipment Item Records 69334 98021 28687
Aviation Fuel Consumption 15132 18530 3398
Military Vehicles 1080 1115 35
Adrcraft Tractors 40 41 1
Special Handling Vehicles 1040 1073 33
Non-Military Vehicles 2392 2469 77
General Purpose Automobiles 478 493 15
All Purpose Trucks 1914 1975 61
Dorm Beds 62114 45987 -16127
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TABLE H20
COMPARISON OF PREDICTED FY78 VALUES WITH ACTUAL FY78 VALUES
USING FY77 MANPOWER EQUATIONS: TOTAL BOS MANPOWER SET AT
FY78 LEVEL FOR SAC

ABSOLUTE PERCENT
ACTUAL FY78 PREDICTED DIFFERENCE DIFFERENCE

INDICATOR FY78 INDI- ACTUAL - ACTUAL -
VARTABLE LABEL VALUE CATOR VALUE PREDICTED PREDICTED
Total BOS Manpower 28905 28905 0 0
Administration 7049 6709 =340 -4.8
Retail Supply Operations 7900 7753 =147 -1.9
Maintenance of Installation Equip. 2179 2063 -116 -5.3
Other Base Services 7822 8287 465 5.9
Morale, Welfare & Recreation 903 921 18 2.0
Other Persomnel Support 2720 2840 120 4.4
Bachelor Housing Operations 332 332 0 0.0
Base Population 131322 114857 -16465 -12.5
Total Travel Tramsactions 106779 91032 =15747 -14.8
Supply Item Records 921863 817638 =104225 -11.3
Aviation Fuel Consumption 79346 70020 -9326 ~11.8
Military Vehicles 4656 4384 -272 -5.8
Total Annual Mileage (Millions) 880 848 -32 =3
Total Population Supported 412551 360650 -51901 ~12..6
Square Feet of Dorm Space (x 1000) 9395 8767 -628 -6.7
Military Population 111643 97628 -14015 -12.6
Weighted Rations Served 456186 437613 -18573 -4.1
BOS Budget 882 824 =58 ~6.6
Transactions Audited 610702 547915 -62787 -10.3
Leave and Pay Accounts 130544 114176 -16368 -12.5
Civilian Pay Records 21510 18813 -2697 ~12.5
Material and Services Transactions 126881 110888 -15993 -12.6
Mission Population 102417 85952 -16465 -16.1
Total Transactions 2842420 2489408 -353012 -12.4
Supply Transactions 2376568 2081413 ~295155 -12.4
Requisitions 142565 124858 -17707 ~12.4
Equipment Transactions 193415 169396 -24019 ~-12.4
Receipts 129872 113742 -16130 ~12.4
Total Inventory Item Records 1042990 961787 -812C3 ~-7.8
Equipmeut Item Records 121127 144150 23023 19.0
Total Vehicle Equivalents 32201 31260 -941 -2.9
Total Vehicles 14601 13748 -853 -5.8
Aircraft Tractors 321 302 ~19 -5.9
Special Handling Vehicles 4335 4082 =253 -5.8
Non-Military Vehicles 9945 9364 -581 ~-5.8
General Purpose Automobiles 1221 1149 =72 -5.9
. A1l Purpose Trucks 8724 8214 -510 -5.9
Dorm Beds 41837 39401 -2436 -5.8
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TABLE H21

COMPARISON OF PREDICTED FY78 VALUES WITH ACTUAL FY78 VALUES
USING FY77 MANPOWER EQUATIONS: TOTAL BOS MANPOWER SET AT

FY78 LEVEL FOR TAC

ABSOLUTE PERCENT
ACTUAL FY78 PREDICTED DIFFERENCE DIFFERENCE
INDICATOR FY78 INDI- ACTUAL - ACTUAL -

VARTABLE LABEL VALUE CATOR VALUE  PREDICTED PREDICTED
Total BOS Manpower 18791 18791 0 0.0
Administration 5180 3760 -~1420 ~27.4
Retail Supply Operations 5208 5577 369 7.1
Maintenance of Installation Equip. 1236 1691 455 36.8
Other Base Services 4427 5105 678 -15.3
Morale, Welfare, & Recreation 626 592 -34 -5.4
Other Personnel Support 1875 1885 10 0.5
Bachelor Housing Operations 239 180 -59 -24.7
Base Population 98039 61070 -~36969 -37.7
Total Travel Transactions 84562 55023 -29539 -34.9
Total Transactions Processed 2888476 2186801 -701675 -24.3
Equipment Transactions 220525 138716 -31809 -37.1
Aircraft Tractors 404 281 -123 =-30.5
Total Population Supported 368987 229847 -139140 -37.7
Square Feet of Dorm Space (x 1000) 6881 4867 -2014 ~29.3
Military Population 84645 52727 -31918 ~37.7
Weighted Rations Served 344877 271890 ~72987 =-21.2
BOS Budget 570 425 ~145 ~25.4
Transactions Audited 425233 330551 -94682 -22.3
Leave and Pay Accounts 99647 62071 ~37576 -37.7
Civilian Pay Records 14978 9330 -5648 -37.7
Material & Services Transactions 87098 54604 -32494 -37.3
Mission Population 79248 42279 ~36969 -46.7
Supply Transactions 2396100 1839396 -556704 -23.2
Requisitions 152659 117191 -35468 -23.2
Receipts 119192 91499 -27693 -23.2
Total Inventory Item Records 929105 1021350 92245 9.9
Supply Item Records 812221 892861 80640 9.9
Equipment Item Records 116884 128489 11605 9.9
Aviation Fuel Consumption 45291 56822 11531 25.5
Total Vehicles 11347 7902 -3445 ~-30.4
Military Vehicles 4482 3121 -1361 -30.4
Special Handling Equipment 4078 2840 -1238 -30.4
Non-Military Vehicles 6865 4781 ~-2084 -30.4
General Purpose Automobiles 736 513 -223 -30.3
All Purpose Trucks 6129 4268 ~1861 -30.4
Dorm Beds 32138 22571 -9567 ~29.8
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Procedure 6: Calculation of FY78 Manpower by Substitution of FY78
Workload Values into FY77 Manpower Equations

This last procedure that was used to verify the model was to
substitute FY78 workload values into the FY77 manpower equations in order
to obtain calculated values of FY78 manpower. The results of this procedure
are presented in Tables H22, H23, and H24.

As can be seen, the predicted values for many individual manpower
functions show substantial variations from the actual manpower values
across all three commands. The predicted total BOS manpower functions
for ATC and SAC, however, vary only about 8% from the actual total BOS

manpower. On the other hand, the predicted value for TAC is off by more
than 302 f£rom the actual value. This probably reflects the nearly 247
drop in actual BOS manpower for TAC from FY77 to FY78.




SUBSTITUTION OF FY78 WORKLOAD VALUES INTO FY77
MANPOWER EQUATIONS FOR ATC

ADMINISTRATION
RETAIL SUPPLY OPERATIONS

MAINTENANCE OF INSTALLATION
EQUIPMENT

OTHER BASE SERVICES

MORALE, WELFARE, AND
RECREATION

OTHER PERSONNEL SUPPORT

BACHELOR HOUSING OPERATIONS

TOTAL

TABLE H22

PREDICTED FY78 ACTUAL FY78 PERCENT
MANPOWER VALUE MANPOWER VALUE DIFFERENCE
4103.0 4607 -10.9
3887.6 3027 28.4
2563.0 3069 -16.5
495.9 542 -8.5
1915.1 2678 -28.5
199.8 241 -17.1
13603.7 14816 -8.2
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TABLE H23
SUBSTITUTION OF FY78 WORKLOAD VALUES INTO FY77
MANPOWER EQUATIONS FOR SAC

PREDICTED FY78 ACTUAL FY78 PERCENT
MANPOWER VALUE MANPOWER VALUE DIFFERENCE

ADMINTSTRATION 7664.9 7049 8.7 |
RETAIL SUPPLY OPERATIONS 8182.4 7900 3.6 !
MAINTENANCE OF INSTALLATION ‘

EQUIPMENT 2215.1 2179 1.7 |
OTHER BASE SERVICES 9029.3 7822 15.4
MORALE, WELFARE, AND

RECREATTON 966.9 903 7.1 ‘
OTHER PERSONNEL SUPPORT 2965.6 2720 9.0
BACHELOR HOUSING OPERATIONS 331.6 332 -0.1 |

TOTAL 31355.8 28905 8.5
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TABLE H24

SUBSTITUTION OF FY78 WORKLOAD VALUES INTO FY77
MANPOWER EQUATIONS FOR TAC

PREDICTED FY78 ACTUAL FY78 PERCENT
MANPOWER VALUE MANPOWER VALUE DIFFERENCE
ADMINISTRATION 5658.0 5130 9.2
RETAIL SUPPLY OPERATIONS 6854.0 5208 31.6
MAINTENANCE OF INSTALLATION 2123.7 1236 71.8
EQUIPMENT
OTHER BASE SERVICES 6524.6 4427 47.4
MORALE, WELFARE, AND
RECREATION 672.1 626 7.4
OTHER PERSONNEL SUPPORT 2645.8 1875 31.5
BACHELOR HOUSING OPERATIONS 212.8 239 -11.0
TOTAL 24691.0 18791 31.4
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ANNEX 1
Model runs used to compute FY77 indicator values by set-

ting total FY78 BOS manpower to the FY77 level (Tables
H1l, H2, and H3)
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AIR FOPCE EASE OPERATING SUPPORT
AGGREGATE WORKLORD IMDICATOR MODEL

e A 0 0 06 06 J0EJ0E 06 06 6 OET0E0E 0606 06 20 0506 08 8 30606 06 06 AR 06 06 0600206 6 08 0606 06 0130606 06 J0E 06405 06 06 006 0 106 06 06 306 06 306 06 08 06 08 06 00 06 6006 NG EE 0 06 HE 00 OE 6 0 et

EIMTER COMMAMDS /1=ATC»2=SAC,3=TAC):
i

ENMTER CHAMGE OFTION ¢{=MANPOLER 2=WORKLOAD) :
t

ENTER TWFE OF CHANGE SPEC. 11=RABSOLUTE2=PERCENT3=NQ OUERALL CHANGE 3PEC.
1

ENTER RBSOLUTE CHANGE:

-53%

ENTER THE NUMBER OF FUNCTIONS FOR WHICH CHANGES MILL 3E SFECIFIED:

@

IS THERE A CHANGE IM THE NUMBER OF BRSES (1=YES,2=ND)"
2

ENTER PRINT OPTION AS FOLLOWS:
{=DISPLAY MILITARY-CIVILIAN BRERKOUT
2=DISPLAY TOTAL MANPOWER DMLY

FRINT OPTICH IS:
2

AIF TRAINING CCMMAND

FUMCTIONAL MANPOMEPR. 1 TOTALS

FUNCTION FeT3 CHANCE PESULTANT PEFCENMT
HMAMPOMER MRHPIONER CHANGE

RDMINISTFATION SeBT -199.2 Sai7, 2 e
PETRIL SUPPLYY OPEFATIONS WET .G =R, 5 SIS -g,
MAINTENANCE OF IMSTALLATION EQUIPMENMT 5SE.0 &9, % £33, S -2, 33
OTHEF. 3ASE SERVICES |30 ~135,3 SITLT -=,el
MORALE WELFARE . PECPEATION 93,0 -i7.7 SEs. 2 TET
OTHEP. PEFSCHMEL SUFPOPT ECPE T B 2520.8 =5.7!
TRLHELOR HOUSING OPERATIONS 21,0 - S3E. =153
TOTAL i=Big.d -229.0 (-l27.8 —— e
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[

MANPOWER SLACK. VARIABLES

OUTPUT- HOPKLORD

WORKLORD INDICATOR Y78
INDICATOR
. ADMIMISTRATION INDICATORS:
TRAVEL TPANSACTIONS FPOCESSED 31945, 0
30S BUDGET 2338
TRANSACTIONS AUDITED THEEES. -
LERUE AND PAY ACCOUNTS 325e5.5
CIVILIAN FRY PECORDS 2siid.
MATERIAL & SEPUICES TPRHSRCTIONS TETRE, R

POPULATION INDICATORS:
TOTAL POPULATION SUFPORTED(IMCL JEP) 1E7B1L.9

BASE POPULATION 3E552.5
5038 POPULATION 1316,
MILITARY POPULATION S17ET.O
STUDENTS HTISL0
MISSION POPULATION TG

SUPPLY INDICATORS:

TOTAL TPANSRCTIONS 127T7195.0
SUPPLYY TPANSACTIONS 1062589, 0
FEQUISITIONS eHT33, 0
EQUIPMENT TPANSRCTIONS 3gero.0
RECEIFTS SORR7.0

TOTAL ITMENTORY ITEM RECORDS 453481.3
SUPPL'Y ITEM PECORDS JeeBT.2
EQUIPMENT ITEM PECORDS SRTIIL G

AMIATION FUEL COHSUMPTION 1OL3E.

MADNT OF INSTA EQUIP INDICATORS:

TOTAL UEHICLES TevELu

HILITARY VEHICLES 1RAER.0
HIPCRRFT TRACTORS SO
SPECIAL HAMDLING 1,1

HOM=-PILITARY MEHICLES 92,0
LENEPAL PUPFOSE RUTO 2TED
ALL PUPFOSE TRUCKS R X
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FUHCTION SLACK
ADMINISTPATION a.,
PETAIL SUPPL'Y CPEPRTIONS a,
MAINTENANCE OF INSTALLATION ECQUIPMENT g,
OTHER 3ASE SERUICES a,
MOPALE YELFARE & PECPEATION g,
OTHER. PEPSCHMNEL SUPPORT a.
ZACHELOR HOUSING OPEPATIONS d.

CHAMGE FESULTANT PERCENT
MDICATOR  CHANGE

-3l 3 TTa6S, T -5.5
~23.% “i.g -4, 7
-i3ing, 324487, 5 -5.&
-<522.8 Tres,. A ~5.8
-{a3. 7 22TRZ. S =53
-s318,1 TEYTELE ~%.5
~%737.9 157872 -5.53
-26554.9 SE0aa, | =5.3
-2, 8 11370 -, S
-3437. 2 I9ges.1 -Z.2
-&099, 2 mroe.T -Z.7
-33T. 3 wariv. ! 15, 3
-+5012.1 1832isge. -3.%
-374a7, 1 1“;5@51.? ~-%.5
-23%2.8 Ba3BT. 3 -39
-3132.° 2ETIS,. 5 -3.2
-29L0,. 3 ThA%aR.s -3,5
-13182,0 SITETT.L 0 -840
-19352.% mavis, T -2,0
-ETTLLS mESEE. S 2 3
-33%8.% SERE.T =&
-172.7 -0
-Fa .0 ELRY]
-3.4 -5,
-C&. 1 =54
118" -2,
h:-lE:- .:' "Tn'.’
~HT, T =T




Y

IRCHELOR HOUSING INDICATORS:
20 FT D0RM SPACE ’ i
JORM ZEDS 5

OTHER PERSONMMEL SUPPORT:
HWEIGHTED RRTIONS SERUED TTITTL.8

EMTER ITERATION OPTION AS FOLLOWS:
1=ACCUMULATE CHANGES,Z=BEGIN NEW CYCLE.Z=STOP
_ ITERATION OPTION=

=}
o2

STCE RUN COMPLETE

SPUTTInE

H=-39

o
-Hag.d
] -
JodTe &

- - -
py- 61;. e
soe 5 -
T84S -l

bl Tom T )

RCICHR S B -3.4
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ARIR FORCE BASE OPERATING SUPPORT
AGGREGATE WORKLORD INDICATOR MODEL

AU R 0EHR R QETETE 06 GEOEIE0R 066 A6 08I0 J0E0E 06 00 0600 06 06 2060630606 0EI06 306 NE HET06 108 06 J0E 06 0006 606 06 406 0005 00 0 HE 0 YE QL6 04 AU MK U R E R R RS

ENTEP COMMANDS (1=RTC:2=SAC, 3=TACI:
2

EHTER CHANGE OPTION 1+ 1=MAHPOWERs 2=WOPKLUOAD) ¢
1

ENTER TYPE OF CHANGE SPEC. 11=fESOLUTE,&=PERCENT3=NQ OUERALL CHANGE SPEC.):
1 .

ENTERP AZSOLUTE CHRNGE:

1329

ENTEF THE HUMBER OF FUNCTIOMS FOF WHICH CHANGES MWILL ZE SPECIFIED:
5]

S THEPE H CHANGE Il THE MUMBER OF ZASES il=YES,»&=N7T

T re

ENTER FPINT CPTION RS FOLLOWS:
1=pISPLRY MILITARY. CIVILIAN ERERKOUT
E=DISPLAY TOTAL MANFOWER OMLY

FRINT OPTION IS

:

STFATEGIC AIR COMMAND

FUNHCTIOMAL MANPOWER 1TOTALY

FUNCTION Fyoe LHEHGE RESULTANT PERCEMT
MANPOUHER MAHPIKER CHANGE

EDMINISTRATION TR0 s LIy
FETRIL SUPPL'Y OPEPRTIONS TREE St 2 3,38
MAINTENANCE OF INSTALLATION EQUIPMENT 3 %) 3 4 R
OTHER BASE SEPVILCES TR 2iS.8 PR
MORALE MWELFARE & RECPERTION W30 &%.u w3g.9 R
OTHEF. PERSOHMNEL. ZUPPOPT aTEn. Ta.l 2rTE L &7
IACHELOR HOUSING OPEFATIONS RICIC] LTS X P t.ls
TITAL SIS iTEB.0 TBRRE.D 23T
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MRNPOMER SLACK VARIAZLES

FUNCTION

AIMINISTRATION

PETAIL SUPPL'' OPERATIONS

MATNTEMNANCE OF INSTRALLATION EQUIPMENT
OTHER. 2RSE SERVICES

MOFARLE MELFARE & FECREATION

OTHER PERSOMNEL SUPPORT

SACHELGR HOUSIMG OPERATIONS

SLACH

T T O
h

BUTPUT. WORKLORD

WOPKLOAD INDICRTOR

ARDMINISTRATION THBICATORS:
TPAUEL TRAMSACTIONS FROCESSED
208 BUDGET
TRAMSACTIONS RUDITED
LEAVE AND PA'Y RCCOUNTS
CIVILIAN PAY RECORDS
MATERIAL & SEPVICES TRANSACTIONS

POPULATIONM INDICATORS:
TOTAL POPULATION SUPPORTEID(INCL DEP)
3ASE POPULATION
208 PCPULRATION
MILITARY POPULATION
HISSION POPULRTION

SUPPLY IMDICATOPS:S

TOTAL" TRANSACTIONS
SUPPL'Y TPAMSACTIONS
PEQUISITIONS
EQUIPMENT TRANSACTIONS
PECEIFTS

TOTAL IMUENTORY [TEM PECORDS
SUPPL'Y ITEM PECOFDS
EQUIPMENT ITEM PECORDS

AUVTIATION FUEL COMSUMPTION

MAIHT OF INSTR EQUIP IMDICRTORS:
TOTAL HMILEAGE
TOTAL VEHICLE EQUIVRLENTS
TOTAL UEHICLES
HMILITARY LEHICLES
HIFCPAFT TPACTORS
SFECIAL HAMDLING
HOH=-MILITARY UEHICLES
CEHERRL FURPOSE AUTO
ALL PURPOSE TPUCKS
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INDICATOR

LETTS.

Ra.l
£10781.5
128544.8
£151a.4
1&e&at. 2

-18551.0
131i2s.a
eeMas. g
R
102s17.8

2548412, 0
SITHERS .0
1228585, 9
193e15.0
13Rars. n
108533874
GRLE6E, L
152524
TIan

CHANGE PESULTAMT FERCENT

IMUICATOR  CHANMGE
14,5 1178a3.5 ]
W37 AE0L.E <,
1IN E AD2ETH.S )
19%eE, B fefand, s e
e, v 3Tl Z.e
19893, 5 13757 T I
58,0 45910, 3.3
9e, 9 122388.8 I
JE9,.93 THEES. O S8
33T, 5 20975, S
SREE .0 112193, 4 2.5
S2TETH.E  TOTSsed.d Z.3
197818.7  ESTITEa.E .3
11831.3 193375, 3 2.3
1B0ea,y SNdted, ) 3.3
L5 Pt eI T N 2.3
21704 1188304.8 Tes
HIE3,00 WRSeR, Y -
12E77.2 LTeEnE. g TE
BEZ1. S BEETT.e Tl
. 5}
12888, 7 3
G509 &
ir%.v S
12,1 2.7
HEN? 3T, G
WTELE EEER. S
e, iesd, =
WE.E BT,




ZACHELOR HOUSING INDICRTORS:

S0 FT JORM SPACE 3395.9
DORM BEDS =1337.90

OTHER PERSONMEL SUPPORT:
WEIGHTED RRTIONS SERVED +56155.8

EMTER [TERATION OPTION AS FOLLOWS:
1=RCCUMULATE CHANGES,Z=BEGIN MEN CY¥CLE,S=STOP
ITEPATION OPTION=

STOP FUN COMPLETE

TRMLIn. R
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SUSFT
QTR AN GO 0E 06006306 06 06 00 05 0006 06 063006 06 000006306 0ET0E 108 08 10800 20 8 S0ES0E 06 0000008 06 0EJ0E 06010006 000 063060605 06206 05 06 06306 20006 J0EI0E 06 060606308 40 46 06

AIF FORCE BASE OPEPATING SUPPORT
AGGREGATE HORKLOAD INDICATOR MODEL

QN A A ST 0E 660600 JE0E 06 0 0606 000 A0 06 08 300 J0EI0E 08 06 206 0806 YOE0EI0EI0E 0 0606 0E 306080608 08 MEIOE 08 6 0606 06 08 206408 46406 6706 700 10006308 06 06 06 e 06 M6 0606 06 46 S0 NEHE

ENTER COMMANDS 1=RTC,22SAC.3=TAC):

3

SHITER CHANGE OPTION t1=MANPOWER,2=WOFP¥LORD):
1

ENTER TYPE OF CHANCE SPEC. (1=ABSOLUTE,Z=PERCEMT.3=HO COUEPALL CHANGE SPEC,::
1 .

ENTER ABSOLUTE CHAMGE:

hrail
e

ENTEP THE HUMBER OF FUNCTIOMNS FOR MHICH CHAMGES HILL 2E SPECIFIED:
3

i3 THEFE A CHANGE It THE HUMBER OF BASES (1=7ES,z2=HO)"
ENTER FRINT OPTION RS FOLLOMWS:

S=DISPLAY MILITARY-CINILIAN SFEAKOUT

2=DISPLAYT TOTAL MANPOWER OHL'Y

PPINT OPTION 1S3
2

TACTICAL ALR COMMAND

FUNCTIOHAL NANPOMER 1 TOTALS

FUNCTION Fors CHANGE PESULTANT FERCENT
MAHPOLER MANPOLIER CHANGE
ADMINISTPATION wisn.g 1S39.2 I S Y 2R, 7L
FETAIL 3SUPPLY DPEPATIONS F202.9 Tag.n B89, 4 159,81
MAINTENANCE OF IMSTALLATION EQUIFPMENT 123,40 123,23 1iga.2 19,32
OTHER 3ASE SERVICES GET. SES.e wHIAZ, 4 .77
MORALE WELFAPE & RECREARTION 26,0 2. ETHT T
JTHER PERSONMNEL SUPPORT 15790 383 ce0E,. e T.Te
IACHELOR HOUSING OPEFATIONS a30.0 .2 aa3.2 SEET
TeTan VET3L.Y 0 ekl 22355.4 .
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MAMPOWER SLACK UAPIABLES

SHCT 10N SLACK
ADMINISTPATION : .
FETRIL SUPPLY OPEPATIONS 3.
MATHNTENANCE OF IMSTALLATION EQUIPMENT "
OTHEP. BASE SERVICES .
HORALE WELFRPE & FECREATION Q.
OTHEF. PERSONNEL SUPPOPT 2.
ZACHELOR HOUSING OPERATIONS a.

DUTPUT ~HMORKLCAD

WOPKLORD INDICATOR Fira
INBICATOR

RDMINISTPATION [MDICATOPS:

TRAVEL TRANSARCTIONS PPOCESSED 3452, 9
Z0S SUDGET oA
TPANSACTIONS AUDITED <2923s.1
LERLE AND PAY ACCOUNTS . HIe0,
CINILIAN PRY PECORDS 12978,

MATERIAL & SEFVICES TRANSRCTIONS 2TB93.4
POPULATION IMDICATORS:

TOTAL POPULATION SUPPORTED(IMCL DEP) 365937.8

ZASE POPULRTIOM IR, A

308 POPULATION Javet.e .

HILITARY POPULATION 22545,0

MISSION POPULATION TRZLE. 9
SUPPLY IMDICATORS:

TOTAL TRANSACTIONS 28393475.0
SUPPLY TRAMSACTIGOHS 2396109, 3
FEQUISITIGNS 152e59.9
EQUIPMENT TRANSACTIONS 2ea52s. v
FECEIPTZ 149192,

TOTAL IHUEMTORY ITEM PECORDS 929105, 4
SUPPLY ITEM RECORDS Tiggzt.g
ECUIPMENT ITEM RECOFDS tis3gae, 0

RUTATION FUEL CCHEUMPTION ol B

MATHNT OF INSTA EQUIFP INDICATORS:

TOTAL UEHICLES 11347,8

HILITARY WEHICLES 233,08
AIPCEAFT TRACTORS <0e.9
SPECIAL HARMDLING 43720

HON-MILITRRY 1EHICLES BES5.
GEMEFAL PUPPOSE RUTO T8
ALL PUPFOSE TRUCHLS 129,40
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CHAMGE FESULTANT PEPCENT
INDICATOR  CHAMNGE

EHB7FE.0 11183+, 3L.°
157.8 TeE.T 2T.5
18261&8.¢ S2F248.5 &a.i
339873 13357, 7 3.9
Ta%a, 3 ZoEve. 2 b2 ]
2SeiB.w 12331, 3 L7, G
188833.2  43dadn.: 2.9
I23E0.4 121319.5 32,5
TSR EEET5. 0 2.5
E2338.9 113985.8 34,9
299168, 4 M E- 3 EIERY T.E
B3308A.3  35232036.5 &1.9
FAREE3. & IBISTEILE &i.a
J2085.4 PR TEE PR I <
TIWET.S 2TV, 13T
STo, 8 14419, 8 21,9
137992.3  {1EF0%7.8 &1.3
17303a, 7 ES3eE.T 3.
24303, 9 i2iTIE. 1 21,3
9799, 1 TEga, L S35

MLa.3 14457,8 &7

T STWLT &7

% a R

) a -

S, 0 27,

iy z-.
ie20,& T




SACHELCR HOUSING iNDICRTDRS:
S0 FT DORM SPRCE £381.0
DOPM BEDS 33133.@

NTHER PERSONNEL SUPPORT?
WEIGHTED RRTIONS SERUED 344877.0

ENTER ITERATION OPTION AS FOLLOWS:
1=RCCUMULATE CHANGES, 2=BEGIM MEW CYCLE,3=STOP
ITERATION OPTION=
2
STOP FUN COMPLETE

SPUTGIELS

H-45

$18772.3

Z6.%
28,5



ANNEX 2

Model runs used to compute FY77 indicator values by setting
total FY78 BOS manpower to the FY77 level -and allocating

the change to each manpower function (Tables H4, H5, and
H6)
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S0 00 08 40 30 063008 06 3006006 0 0 J0EJ0E 4 0606 200 608 10108 306 0608 6300306 208 0E 30 0508 06 J0EI0E 06 606 F0E 0606 0 < 02060606 J0E 40630005 J06 06 106 00 06 606 06008 0L 300 0 0606 06 08 46 06 06

RIP. FORCE BASE NPERATIMNG SUPPORT
AGGREGATE HORKLOAD INDICATCR MODEL

006 0006 0E0E 0L E 0O I0E 0060 AN I 0600006 J0ES0EI0E0EI0EJ0ES0E J0E0EJ0EJ0EJ0E S0 10130 306 30E 0606 06 06 0606 06 06 JUEI0E 0 06301 J06 3L 06 30606 20 J0E-0E 06 6 45 06 06 06 10 SOE NEE 0 N6 06

EMTER COMMANDS (1=ATC,2=SRC,3=TAC) *
i

EMTER CHANGE OPTIGH ({=MANPOWER>2=WOPKLURD) :
1

ENTER TWPE OF CHANGE SPEC, 1=ABSOLUTE.Z=PERCENT.3=MOQ QUERALL CHANGE ZPEC.!:
1 .

ENTER A3SO0LUTE CHANCE:

-529

EHTER THE MUMBER OF FUNCTIONS FOR WHICH CHANGES WILL ZE ZPECIFIED:

I'4

ENMTER METHOD 27 WHICH FUNCTIGN CHANGES MWILL 3E SPECIFIED AS FOLLUOMWS:
{=ABSOLUTE HUMEER 0OF PEOPLE
2=PEFCENT OF FUNCTION MANPOMER
3=PEPCENT 0OF 20S MANPOWER
<zPERCENT OF TOTRL CHANGE

METHOD:
i

ENTER FUNCTIOMS AND ASSOCIATED CHANGES 10ME FUNCTION PER LIMNE)
USING THE FOLLCWING MUMBERS T3 DEMOTE FUNCTIONS:

{=ATMINISTRATION

Z=RETAIL 3SUPPLY OPERRTIONS

T=MATNTEMANCE OF INSTALLATION EQUIPMENT

4=)THER SASE SEPWICES

S=MORALE MWELFARE % RECFEARTIOM

==0THEF, PERPSOMNEL SUPPORT

T=BRACHELGOR HOUSING DPEPATIONS

FLMCTIONs CHRNGE:
{1559
FUNCTION« CHRNGE
T

FUNCTIOM CHANGE::
Te~-120
FUHCT 1My CHANGE
Ge S

FUMCTIONS CHANGE
S~
FLNCT TSN CHANGE
Be~1I%

Fird £ TIOMCHANGE:

-
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1 THEPE R CHANGE IM THE NUMBER OF BRSES

=
<

ENTER PFINT OPTIOM RS FOLLOMS:
i=DISPLAY MILITARY CIVILIAN BREAKOUT
Z=DISPLRY TOTAL MANPOWER OML'(

PPINT OPTION ISt

-

(1=YESy2=NQ} ?

RIP TRAIMNING COMMAMD

FUNCTIONAL MAMPOWER 1TOTRL)

FUHCTI0N

RIMINISTPRTION

FETRIL =ZUPPLY QOPERATIONS

HARIHTENANCE OF IMSTALLATION ECUIPMENT
OTHER ZASE SERVICES

MOFARLE WELFARRE & RECPERTION

OTHER FERSOMMEL SUPPORT

SACHELOR HOUSING OPERATIONS

TOTRL

F7a3 CHARMGE FESULTANT PERCENT
MANPOKER CHANGE

MANPOLIEF:

“eB7.8 459,58

3087.9 TR
s528.9 -128.9
059, 1 9,0

S4e.0 =i, 4
2B73.0 ~134.0
aslon ~41.4

iagln.a -537,0

MANPOWER SLACK VARIRELES

FLEICTION

AIMINISTRATION

FETARIL SUPPLY DPEPATIONS

MRINTENANCE OF INSTALLATION EQUIPMENT
OTHER 2ASE SERVICES

MIPALE WELFAFE 2 PECPERTIOM

JTHER PERSOMNEL SUPPORT

TACHELCP HOUSING OPERATICHS

H-50

TLRCK

<o, 12
S 3s
I3
TRE, 0
35,08
STe. 51

e

EIT-
2i82.9
SEE.0
388,80
THZ. 0
2594.43
Sag, 10

(]

T

R
1eg



QUTPUT/WORKLORD

WORKLORD IMDICATOR

ABMIMISTRATION INDICATORS:
TPAUEL TRANZACTIONS PROCESSED
20S BUDGET
TPAMSACTIONS WDITED
LERUE BND FPARY ACCOUNTS
CIVILIAN PARY FECORDS
MATERIAL & SERVICES TRAMSACTIONS

POPULATION INLICATOPS:
TOTAL POPULATION SUPPCRTEDLINCL DEP)
3ASE POPULATIAON
20€ POPULATICH
MILITARY POPULATION
STUDENTS
MISSION POPULATION

SUPPLY INDICATORS:

TOTAL TRANSACTIONS
SUPPLY TRANSACTIONS
PEGUISITIONS
EQUIPMENT TPANSACTIONS
RECEIPTS

TOTAL [MVENTOPY ITEM PECORDS
SUPPLY ITEM FECORDS
EQUIPMENT ITEM RECORDS

AUIARTION FUEL COMSUMPTION

MRINT OF INSTR EQUIP IMDICATORS:
TOTAL VEHICLES

MILITAR'? VEHICLES
AIPLPAFT TRACTORS
TPECIAL HAMDLING

HOM-MILITARY LVEHICLES
CEHERAL PUPPOSE AUTO
AllL FURPDSE TRUCKS

ZACHELOR HOUSING INDICATORS:
S0 FT DOPM SPRCE
DORM REDS

OTHEF PEPSOMMEL SUPPOPT:
HWEICHTED RATICHS ZERVED

ENTER ITEPATION OPTION AS FOLLQWS:

F'73
IMDICATIR

219a3,.9
233,85
352623. ¢
22545.5
2a118.1
797499, 9

167011.09
BE3323.6
{92is.9
$17ET.8
3673.0
arve3.a

12rTist. g
1262509, 3
55744, 0
$8379.93
S99E7.0
<5340l
35067, 2
BU333. 8

isi1se.9

4728

1930.0.

8.9
nan.a

TTiTTL.g

1=ACCUMULATE CHANGES, 2=BEGIN MEW CYCLE,S3=3TOP

_ ITERATION OPTION=
- P PUN COMPLETE

RLTEIB.S
]
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CHANGE RESULTANT PERCENT

~213589.3

-1238.3
~37152.2
~&3115.3
~2792. 1

-3ETR0.7

=4575R. 2
e T3

=229, 4
-11834.2
=1E31.3

-i53g8.2

-215738. 3
-£72473.0
-11873. 7T
-15013. %
~3970, 3
-25887, S
~735E3.T
-13882.3

2U3.3

[ (e

3
N oy
YR

~Ee3, !

-573.
-113.7
. -a53,2

g ¥
DO i S )

STEA 2
- 9‘)-0

~{7H83.3

-130 T, 3

INDICATOR

£3313,2
‘E‘I—E. 3
2855e%. 4
S9ast.2
17368, |
+r9a.2

12028%8.3
<5044.3
13187.1
vP4e. 2
ZETES.T
36858.3

10951418.9
28%830. 1
ST455.3
T3265.5
58, 2
356533.5
3io433.5
S8R5a.9

15407, 3

de2.a
ZEe.%
IR
TN, S
13181
3.3
1a%4.5

CHANGE

[ )
..

o [0 R Lo

»OJEO [ 20X
[l Uil I SN A1)

1
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AIP FORCE BRASE OPERATING SUPPORT
RGGRECATE WORKLOAD IMDICATOR MODEL

SENE L MEOEIEHOEAE 00630 AE06 108306 306 06 306 06 08 30606 201306 300006 0100306 200 J0E0E 0 6 06 J0EK 0 06 J0EJ0F 060606 30E 3001300 30 106 20640830 106 106 06 0€ 06 006 06 06 4 20630630 J0E 0666 0E0E0I0E 06 E 0

ENHTER COMMANDS (1=ATC,2=SAC,3=TAC):

-
o

BITER CHFANGE CPTIOH 1 1=MRNPOLIER s 2=LIORKLORD) ¢

-

ENTER TVWPE UF CHRNCE 3SPEC. (1=AB3OLUTE,2=PEPCENT,2=MO IUERALL CHANGE SPEC.!:

-ty

ENTER AESOLUTE CHAMGE:

§ s
PR

ENTER THE MUMBEPR OF FUNCTIONS FOR MHICH CHANGES WILL ZE :PECIFIED:

EMTEP, METHOD 3% MHICH FUNCTIOM CHANGES WILL 3E SPECIFIED RS FOLLOMS:
1=ASSOLUTE NUMBER 0OF PECPLE
2=PERCENT OF FUNCTION MANPOWER
3=PEPCENT OF 30S MANPOWER
$=PERCENT OF TOTAL CHANGE

METHOD:

M
i

ENTEF FUNCTIGNS AMD ASSOCIATED CHANGES 'OME FUNMCTION PER LINE)
YSING THE FOLLOWING HUMBERS TO uEHOTE'FUNCTIUN

‘HDNIHISTPRTION

2=RETAIL SUPPLY OPERATIONS

3=HHINTENHNCE OF IMSTALLATION EQUIPMENT

4=THER. ZA%E SERVICES

S=MORALE LELFARE 2 PECREATION

£=THER PERSOMMEL SUPFORT

T=BACHELOR HOUSING OPERATIONS

FUNCTIONs CHRNGE:
15715

FINCTIOM: CHANGE
u-CSQ

FUNCTTOHs CHARTIGE
Jedn

FLUNCTIONs CHANGE:
SZET

FUNCTION, CHRHGE
Send
F“ULT'UN:LHHNGE'

"VI'IIHvLHHNGE

T
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iL THERE A CHRNGE IN THE MUMBER OF BASES (1=YES,2=HO1?

(=3

ENTER PRINT OPTION AS FOLLOWS:
1=DISPLAY MILITARY-CIVILIAN RREAKOUT
2=DISPLAY TOTAL MANPOWER OML'Y

FPINT OPTION IS:
2

STRATEGIC AIP COMMAND

FUHCTIONAL MANPOMER (TOTALS

FUMCTION Fvre
HMANPTHIER
ADMIMISTRRTION A3, A
FETRIL SUPPL'Y OPERATIONS P )
MAINTENANCE OF INSTALLATION EQUIFMENT Sive.a
OTHER ZASE SERVICES TEEE.0
IMPALE WELFRRE & RECREATICM 3.0
OTHER PERSCMNEL SUPPORT 2rEg.a
PACHELOR HOUSING OPEPATIONS 3.8
TOTAL 39S, 0

HANPOWER, SLACY. URRIRAELES

FUHCTION TLALK
REMINISTPATION B39, 03
FETHIL SUPPLY OPEPATIONS 244,38
MAIMNTEMAMCE OF INMSTRLLATION EGUIPHENT <2,5%
UTHEF. BASE SERPVICES Sl
MORALE WELFAPE & PECPEATIGH tae
OTHEF PERSONMEL SUFPPORT L

SACHELOR HOUSING CPEPATICONS LT

H-53

LHANGE FESULTANT FERCENT
MEHPOMER CHRANGE

Tig.Q TTES. R ig.is
2530 21599 .82
35,0 2285.1 211
SET.0 SESR, 9 2.7
B, AT TR
.0 2re3.B 1
5,0 ¥32.9 1.81
1329.9 meRs.8 <LET




OUTFUT-LOPKLORD

WORKLOAD IMDICATOR

ADMINISTPATION INDICARTORS:
TRAVEL TRANSACTICNS PROCESZED
20S BUDGET
TRANSACTIONS AUDITED
LERUE AND PARY ACCOUNTS
CIVILIAN PRY RECORDS
MATERIAL & SEPVICES TRANSRCTIONS

FOPULATION IMDICATORS:
TOTAL POPULATION SUPPORTED(INCL. DEP)
SASE POPULATION
208 POPULATION
MILITARY POPULATION
MISSIOM POFULRTION

SUPPLY IMDICATORS:

TOTAL TPAMSACTIONS
SUPPLY TRANSACTIONS
FEQUISITIONS
EQUIPMENT TRANSACTIONS
PECEIPTS

TLrAL INVENTORY ITEM PECORDS
SUPPLY ITEM RECORDS
EQUIPMENT ITEM PECORDS

RUIATION FUEL CONSUMPTION

MALNT OF INSTA ECUIP IMDICATOPS:
TOTAL MILEAGE
TOTAL HEHICLE EQUIVALENTS
TOTAL VEHICLES
MILITARY JEHICLES
HIPCPAFT TRACTORS
SPECIAL HAMDLING
HOM-MILITAPY UEHICLES
LEMERAL PURPPOSE AUTO
ALL PUPPOSE TRUCKS

3RCHELOR HOUSING IMDICATORS:
20 FT DORM SPRCE
JO0RM 3EDS

JTHER PEPSONMEL. SUPPOPT:
HWEIGHTED FATIONS SERVED

ITER ITERRATIOM OPTION AS FOLLOWS:

F'vs
INDICATOR

166772.9
23a.1
s619v8l.n
130544.8
&13519.9
1&5) 1-5

+12551.8
3132&.0

&3295.9
1115a3.8
102417.9

2242419.8
23755658.8
142565.9
133215.9
lh.B?a.B
1“3-’.;3( o3
I21853.8
152S24.2

TA345. 8

2L0.9
,uaao.u
19581, 3
L5565, 13
20,2
$3358.8
a3, 2
1228.8
FTaL. ¢

S

‘.

(S Y]
o]

O

o
=1

2C5155.08

1=RCCUMULATE CHANGES. 2=BEGIN MEW CYCLEs3=STOP

ITERATION OPTION=
2

“3TOP RUN COMPLETE
SFUISIT.L
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CHANGE RESULTANT PERCENT
IMDICATOR CHANGE

395,13

~7i2.8

12998.6
188347
559.9
31,7
5%E.1
<£08.5
T2,
E7s,

Ne.

$ AN

4.

e
[RERF R O]
. o

e

IR TR ]
.

[ N B P SR PO I §

s

X O}
%8
[ 2N O]

£25. 1

197295, 23

Z89.2
S13017.8
131187.7
21563.5
127471.9

$14237V. 7
1alee3, 2

Ba2S.9
11313%.3
wived.2

SS..N. ]
48z, 7
143315 2
1233236, 7
136404, 1
1928887, 2
2SR89
i531939.9
T3S, 4

......
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SOSPG
R A N 00 N0 000 N0 0 0 M MO0 000 0 MO MO MM OE 0 MM A NEM NN A

HIR FORCE BASE OPERATING SUPPORT
AGGREGATE WORKLOARD INDICATOR MODEL
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ENTER COMMAMDS (1=ATC.23SAC,3=TARC):
Ej

ENTER CHANGE OPTIOM (1=MANPOWER»2=WORKLOAD) @
1

EITER. TWPE OF CHANGE 3SPEC. 11=ABSOLUTE,E=PERCENT3=NQ OUERALL CHRHGE =PEC.?:
1

ENTER ABSCLUTE CHANGE:
54

ENTEF THE NUMZER OF FUNCTIOMS FOP WHICH CHAMNGES WILL 3E <PECIFIED:

-

EHTER METHOD 2'¢ WHICH FUNCTION CHRHGES MWILL BE SPECIFIED AS FOLLOWS:
{=ABS0LUTE NUMEER OF FEOFLE
2=PERCENT OF FUNCTIOM MANPOLER
3=PERCENT CF 20S MANPOWER
$=PERCENT OF TOTAL CHANGS -

METHOD:
L

ENTER FUMCTIONS aND ASSOCIATED CHANGES (GHE FUNCTION PEP LINED
USINHG THE FOLLOWING NUMBERS TO JEMOTE FUNCTIONS: -
{=RDMINISTPATION .
&=FETAIL 3UPPLY OPERATICNS
TMRINTENANCE OF INSTALLATION EQUIPMENT
4=)THER 2RSE SEPMICES.
S=MOPALE WELFARE & RECFEATION
6=0THER PERSONMEL SUPPORT
T=2ACHELOR HOUSING QPERATIONS

FUNCTIONS CHRANGE :

fradd

FUHCTIOMs CHRNGE

< 225

FUNCTIONs CHRNGE :

30987

FUMCTIONs CHANGE ¢

Sy Ben

FINCTIGCHs CHAMGE ¢

Seaft

FLIMCTION CHANGE:
18]

B

TCT IO CHHNGE ¢

=i
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S THERE A CHANGE IN THE NUMBER OF BASES [1aYES.2=NQ)17?

I

ENTER PRINT OPTION RS FOLLOMS:
1=DISPLAY MILITARY CIUVILIAN EREAKOUT
2=DISPLAY TOTAL MANPOWER OMLY

FPINT NPTION IS:
2

TRCTICAL AIF COMMAND

FUNMCTIONAL MANPOMWER (TOTALS

FUMCTTON F{7e CHANGE PESULTANT PEPCZNT
MANPOHER. MANPOMEF CHANGE
ROMIMIGTRATION 5is8.e 2dd,9 SEa+, B 3.57
FETRIL SUPPLY OPERATIONS 5203.8 “2o.9 £133.8 17.75
MAINTENANCE OF INSTALLATION EQUIPMENT 1236.08 TR 2133.8 TE.BE
OTHER EASE SERMICES <3278 935,53 S37c.e &1.37
MORALE WELFARE & RECREATION BE6.8 <@.9 BEo, i3 0,33
JTHEP. PERSOMMEL SUPPORT 1973.0 158.0 2055.0 B,
SACHELOPR, HOUSING OPERATIONS 23%.0 ~ig.n 221.0 ~7.53
TOTAL 13791.8 Ssh4.5 22855.9 13,23
MAMNPOLER SLACK VARIABLES
FINCTION SLACK
AUNINISTRARTIGOH B85 3%
FETAIL SUPPL'Y OPEPATIONS 1128.903
HAINTENANCE OF IMNSTARLLATION EQUIPMENT 991,43
JTHER ERSE SERWICES 1132.78
MIPALE WELFARE ¢ RECRERTICHM 55.32
OTHER FERSONMEL ZUPPORT 293,735

SACHELUP HOUSING DPERATIONS g,
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QUTPUT-HORKLOAD

WOPKLORD INDICATOR FY73
INDICATOR

ABMINISTRATION INDICATORS:

TRAVEL TRANSACTIOMNS PROCESSED 24532.8
203 BUDGET S5, 9
TRAMSACTIONS AUDITED 435233. 1
LERUE AND PAY ACCOUNTS DIB3, F
CIVILIAN PRY PECORDS 14973, 4
MATERIAL & SERVICES TRANSACTIONS 27p%e.9

POPULATION IMNDICATORS:
TOTAL POPULATION SUPPORTED(INCL DEP) 358987.43

BASE POPULATION 22/33.9
305 POPULRTION . 18791.9
MILITARY POPULATION . 24545.3
MISSION POPULATION 79248.8

SUPPLY INDICATORS:

TOTAL TRAMSACTIONS 2832475.4
SUPPLY TRAMSACTIONS ) 239%6199.8
PEQUISITIONS 152¢59.9
EQUIPMENT TRAMSACTIONS 2205235.9
FECEIPTS 113132,

TOTAL IMNUVENTOPY ITEM PECORDS 429195, 9
SUPPL'Y [TEM PECORDS zl2ast. e
EGUIPMENT ITEM RPECCPDS 116884.8

AUVIRTION FUEL CONSUMPTION “5321.0

MAINT OF INSTR EGUIP INDICATORS:

TOTAL WEHICLES 11347.9

HILITARY VEHICLES H232. 19
RIPCRAFT TRACTORS S, 03
SPECIAL HAMDLING S37E.8

HOM-MILITARY VEHICLES 5355, 9
CEMERAL PUPPOSE AUTO v36.0
ALL PURPOSE TPUCKS 129,09

SACHELCR HOUSING IMDICRTOPS:

0 FT JO0RM ZFRCE £381.0

JURM 2EDS J8138.49
OTHEP PERSOMMEL SUPPOPRT:

HWEIGHTED FATIONS :ZEFVED IHRBTT.A

ENTEFR ITERATION OPTION RS FOLLOWS:
1=ACCUMULATE CHANGESs 2=BEGIN MEW CYCLE.S=STOP
ITEFATION OPTIOM=

C2TOP FUN ROMPLETE
TIREFL N

H=-57

CORNGE RESULTANT FERCENT
INDICATOR CHANGE

~223%.4 TSraz.0 -18.5
=52, 1 ) R
-3R52.9 391198.5 -2.@
-1i2ea,1 §I3VT.T ~11.G
=1593,3 13234.5 =1l.23
~11597.1 79481.3 ~13.4
-+1733,3 3@FeSs.i -11.3
~11937.2 Se951.7 ~11.3
3dad.9 222T5.86 18.4
-9372.5 “TevE.S  ~11.3
-14551.3 £aB96. 7 =13.4
-218436.5 32872039.5 -7.3
-166359,8 a229141.8 -7.@
-18537.& l4B6el.2  -F.9
-g33535.8 19599%9.8 -~11.1
-3305.2  11@3%8.3 ~7.8
-857Te. 2 38338 =T
=SreEs. ] TEET36.0 -T.d
-22872.3 i¥8eil.Tv  -T.!
- ) 3TETL.e -3,
~-1833. & 1ez12.2 -9.1!
=333, 1 U TNC TR I P
=35, Jer.2 -3l
-3tl.3 vee.T -3.d
-5eT. 1 2E3%,9 -9,
-57.1 BN, -9t
-558.1 SEVR.Y 0 -9,
-nid, 8 BTG -5.3
-283. 1 2988, =5,
-2i98%.3 Z2EWET.T -8.3




ANNEX 3
Model runs used to compute FY77 indicator values by setting

the FY78 mission population alone to the FY77 level (Tables
H10, H11, and H12)
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AIR FOPCE BASE OPERATING SUPPORT
AGGREGATE WORKLUAD INDICATOR MODEL

AT U206 0T NEI0E HEI0ENE IR SOEE0EOEEIE 06 060000060 JEI0EI00I0EE 06006306 063060 Y0130 J0E30E 08 0630610630 A 0306 306 30 406306 0608 36406 0 30 08 0606 206 900000 0606 46 06 00 00

ENTER COMMANDS (1=ATC,2=SACs3=TAC):
i

ENTER CHANGE OPTION 1 1 =MANFOWER s 2=WORKL.CAD] ¢

L=

{TER CHANGE IN MISSION POPULATION (R ZERQ TQ RETAIM CURREMT VALUED:
2567

SNTEFR THE HUMBER OF MWORKLOAD INDICATORS FOR WHICH CHANGES WILL 3E SPECIFIED:
o]

EMTER PRINT OPTICHM RS FOLLOMS:
i=DISPLAY MILITARY CIVILIAN BREAKOUT
2=31SPLAY TOTAL MANPOWER CHNLY

FPIMNT OPTION iS:

-

8IF TPRIMIMG COMMAND
FUMCTIONAL MANPOMER 'TOTRLJ

FUNHCTICH s CHRHGE FESULTANT PERPCENT
) MAHPOLIER MANFCHER CHANGE
ADMINISTPATION SHET .Y 185, STTE.R
RETAIL :ZUPPLY OFERRTIONS TET.O TSl LS
MAINTENANMCE OF IMSTALLATION EQUIPMEMT TR 29.3 BTE.S
OTHER 2ASE SERLMCES a0 118.7 2i8i.T
MOPRLE HWELFARE % PECPEATION gl a7 FSe. T
OTHER FERSCHMEL :=UPPORT &Bve.g fag.1 SE0. 1
BACHELOF HOUSING OPERATIONS = ) Tl T

TOTAL 1e3ie,. SzE.0 0 1S33m.0 P
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MAHPOVWER SLACK UARIABLES

FUNCTICN SLACK
ADMINISTRATION 3.
PETAIL SUPPLY OPERATIONS g.
MAINTEMANCE OF INSTARLLATION EQUIFMENT B
DTHEP. BASE SERWICES Qi
MORALE HELFARE & RECFERTION 2.
OTHEP. PEPSONNEL SUPPORT g,
ZACHELOR HOUSING OFERATIONS &
QUTPUT-HOPKLOAD
HWOPKLOAD IMDICRTOR FY7s CHANGE RESULTANT PERCENT
INDICRTOR IMDICATOR CHANGE

ADHIMISTRATION IMDICATORS:

TPRUEL TPANSRCTIONS PROCESZED 51949.0 3732.8 305828, 3 G5
30S BUDGET =33.6 13.7 THE.2 2.9
TRANSACTIONS AUDITED ¥oeed8.¢ 15O78.0 67v06.4 4.3
LERUE AND PAY ACCOUNTS 52546.5 J996,8 ZBS43. 4 3.3
CIVILIAM PRY PECORDS a+112.1 1167.35 25875 +.8
MATERIAL & SERVICES TRANSACTIONS 798, 9 Seel. 7 2551 7ol

FOPULATION INDICATORS:

TOTAL POPULATION SUPPORTED(IMNCL DEP?Y ie7ati.g S19%.1 iroige.! 2.
PASE POPULATION 52559.2 na29.9 55588.9 .39
305 POPULATION 13515.9 Se2.9 15338.0 2.5
MILITARRY POPULATION $1727.49 2ee8.2 H37. & 3.8
STUDENTS WEFS.E T 1VIR.9 30588, 9 .7
HISSION POPULATION STTES. 0 cser.g TOEsB.9 S.3

SUPPL'¢ LNDICATORS:

TOTAL TPAMSACTIONS 1@7TiS5.3 0 37E%9%.1 1314452.9 2.5
SUPPLY TPANSRCTIONS 1962009.5 31938.4 1993533.49 .2
FEQUISITIONS S74E, ) 1348, 1 55239, 1 2.5
EQUIPMENT TRAMSACTIONS 23579.0 g89%5.7 1577 <9
PECEIPTS 390E7.9 1723.9 758, 2 2.3

TOTAL INVEMTORY ITEM RECORDS +52401.9  1501%.1 s834280.1 3e3
SUPPLY ITEM RECORDS I/EABT.E 1ETER.3 22BTR9.8 35
EQUIPMENT ITEM PECORDS 59333, 3 2297 T1e38.5 EP-

AJIATION FUEL CCOHSUMPTION 17138.9 2re.t 15ama, 1 1.3

MAINT OF INSTA EQUIP IMNDICATORS:

TOTAL VEHICLES 3472.0 1eg.2 8l6.8 2.8

MILITARY UEHICLES {320, 3.5 1138%.3 .2
RIRCRAFT TRACTORS =5.4 L7 LI TN <.E
SPECIAL HAMDLIMG 85,9 3.2 1oss. 2 S0

HOH-MILITAPY MEHICLES 23320 B3 491, 3 4,8
CENERAL PUPPRSE RUTO T8 19,8 w37, .2
ALL FUPPRSE TRUCKS ) B TS wRILT o




ZACHELOR HOUSIMG INDICATORS:

2 FT DORM SPARCE 1355%.9

DORM BEDS 523187
OTHER PEPSONNEL SUPPORT:

HEIGHTED RATIGONS SERVED TTITTL.G

E1TER ITERATION OPTICH AS FOLLOWS:

1=ACCUMULATE CHANGES»2=BEGIN MEW CYCLE:3=STOP
_ ITERATION OPTION= :
“4ToP PUN COMPLETE
#1°3:5.3
1
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IOSPG
R A M AU AL A0 A O MMM A ST N A A A RN

AiR FORCE SASE OPERATIMG SUPPORT
HGGREGATE WORKLOAD INDICATOR MODEL

~DEHOE 606 J0E M0 A0 EJ0E 00 M0 06 206 J0E 0 0306 30606306 3060606 06 0606306 J0E 006 06 0606106 0606 H0E 006 0630630606 0606 06 00600 100600 460646 A6 06 400 0 00000 06 00 06 06 K06

EINTER COMMANDS (1=ATC.2=SRC.3=TRC):

o

ENTEP CHRHGE OPTIOM 11=MANPOWER,2=WORKLORAD) :

-

ENTER CHRNMGE IM MISSION POPULATICH 10OR ZEﬁU TO FETAIN CURRENT UALUEY:
isl

ENTEFR THE HUMBER OF LORKLOAD IMDICATORS FOR MHICH CHANCES MILL IE SFECIFIED:
2
ENTER FRINT OPTION AS FOLLONS:
DISPLAY MILITARY-CIVILIAN ZREAKOUT
DISPLAY TOTAL MANMPOWER OMLY
FRINT OPTICN 1S:

i
&

STPHTEGIC RIF COMMAND .

FIMCTLICHAL MANPOWER TOTAL)

FUMCTIQM T CHARMGE RESULTANT PEFCENT
{ANFOLER MANPCWER THRHGE

RODMINISTPATION THIG, Tl 10
PETRIL 2UPPLY OPERPATIONS TG Ted S
PRINTENAMCE OF INSTALLATION EQUIPMENT S D -.d ~.4
CThHER ZRSE ZEPVICES TRER.Y L E us
NOPALE WELFRPE & PECREATICH S0 B s
CTHEFR FEFSGHNEL SUPPCRT RrclIRY o7 Py
ZACHELUR HOUSING OPERRTIONS 33E.0 ol e

TOTAL STHITL ) il S
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MAMPOWER SLACK UARIABLES

FUMCTION SLACK
AROMINISTRATION 3.
RETRIL ZUPPLY OPEPATIONS a.
MAINTEMANCE OF IMSTALLATION EQUIPMENT Q.
OTHER 3ASE SERUMICES 2
MORALE WELFARE = RECFEATION J.
QTHER PERSONNEL SUPPCRT 9.
3ACHELOR HOUSING OPEFATIONS 3,
DUTPUT AHORKLOAD
WORKLOAD IMDICATOR Fevs
INDICATOR
ADMINISTRATION INDICATORS:
TRAVEL TPANSACTINONS PPOCESSED 186779.8
305 ZUDGET 8.1
TPRHNSACTIONS RUDITED 210701.6
LEAVE FANMD PRY RCCQUNTS 1265448
CIVILIAN PAY PECOPDS 2is1g,.9

MATERIAL & SERVICES TRAMSACTIONS

POPULATION INDICATOPS:
TOTAL POPULATIOM SUPPORTED(JNCL DEP)
3ASE POPULATION
03 POPULRTION
MILITARY POPULATION
MI1S2ioN POPULATION

SUPPLY IHDICATOPS:

TOTAL TRAMSACTIONS
SUPPLY TPAMSRCTIONS
FPEQUISITIONS
EQUIPMENT TPANSACTIONS
FECEIPTS

TOTAL THUENTORY ITEM PECORDS
SUPPLY ITEM PECORDS
EQUIFMENT ITEM FECORDS

AUIATION FLEL COHSUMPTION

MAINT OF INSTA ECUIP INDICATORS:
TOTAL MILEAGE
TOTAL VEHICLE ECUIVALENTS
TOTAL VEHICLES
MILITARY VEHICLES
RIFCRAFT TPACTORS
SPECIAL HAMDLING
HOM=-MILITARY WEHICLES
CEHERPAL PURPOSE RUTO
Al PURPOSE TRUCKS

H-65
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ZACHELOPR HOUSIMG INDICRTORS:

22 FT DORM SPARCE 9395.9 S Ens Tl .1

DORM 3EDS 11837.0 2.8 +1859.8 .1
JTHER PERPSOMNEL SUPPORT:

WEIGHTED RATIONS SERVED +556136.8 2¢9.9  456386.9 9

EMTER ITERATION OPTIOM AS FOLLOWS: |
i=RCCUMUL TE CHANGES,2=BEGIN MEW CYCLE,3=STOP
ITERATION OPTION=

“STOP PUM COMPLETE

LU Sie.E
:
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J0SFG
A A O ENC A A0 00 0 O NN NEE A 0 A MMM MR N0EEE AENEN A ACANE MCN M NENEAENE

RIR FORCE 3ASE OPEPATING SUPPORT
AGGREGATE MWORKLOARD IMDICATOR MODEL

06 A 05 N0 006 08 06 2000 206 300 306 06300706 306 16 06 00 00 06 06 J06-46 060606 96 306 0E306 08 08 J0EI0F 306 06 06206 06 300 J0E00 306 06 20606 06 06 10601 3008 060307 06 0606 06 06 0608106 00 06 06 10 0646 4 46

ENTEP. COMMANDS (1=ATC.2=SAC,3=TAC):

EMTEF: CHAMCE OPTIONM 1 1=MANPOLER s 2=WORKLORD) :

&

ENTER CHAMNCE IN MISSION POPULATION 0R ZéRO TO RETRIM CUFPEMT LBLUE):
-3885

ENTER THE MNUMBEPR. OF WORKLOAD IMDICATORS FOP WHICH CHANGES WILL 2E SPECIFIED:
g .

ENTER FRINT GPTIOH RS FOLLOMWS:
1=D13FLAY MILITARY-CIVILIAN ZPERKOUT
2=LISPLAY TOTAL MAMPOWER OHLY

FRINT OPTICOM 1S:

=

TRCTICAL AIF COMHAHD

FUHCTIONAL MANPOWER (TOTALS

FUNCTION Free CHANMGE PESULTANT PERCENT
MANFPCOHER MAMPIOWER CHANGE
ADMINISTPATION Tis0.e 201,39 <3v8. L -9
PETRIL SUPPLY OFERATIONS SeuR.a -i55.2 wase. v -2
MAINTENANCE GF IMSTALLATION EQUIPMENMT 1236.9 ~2b.3 igne.s =Z
CTHEP ZASE SEFWICES w2370 ~110.9 e31s, ! -2.5
MORALE YELFARE £ RECREATION 35,0 -3, BiT.0 =l.=
DTHEP PEPSQMMEL SUFFORT 137%.9 “55.< fegs. g T
BACHELOR HOUSING CPERATIONS 239.9 ~il. 5 228.- -2, %S
TOTAL 15973t ~eF%.a 1Eitl.E ~d.Bd
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MAMPOMER SLACK UARIRBLES

FUNCTION SLACK
ADMINISTRATION U,
PETRIL SUPPLY GPEFRTIONS o,
MAINTENRNCE OF INSTALLATION EQUIPMENT 3.
OTHER SASE SERVICES 2.
MOPALE WELFARE % PECPEATION a.
OTHER PERSONMEL SUFPOPT .
DHCHELOR HOUSING OPERARTIONS 5N
OYTFUT - WORKLORD
HORMLOAD INDICATOR FV73 CHANGE FESULTANT PEPCENT
IHDICATCR HIICATOR  CHANGE”

AIMIMISTRATION INDICATORS:

TPAUEL TRANMSACTICNS PROCESSED 24552.8  -5231.5 TR -B.E

208 SUDGET S53,3 ~W.3 S3R.1 -S.e

TPANSRCTIONS AUDITED =25233.1 -20136.7 <uSion.! -w.T

LERUE AND PAY ACCOUNTS 453 —eESe. 8 A2 -8, T

CIVILIAN PARY PECORDS 12972,2  -1902.3 183973,1 =47

HATERIAL & ZERVICES TPRNSACTIONS 2ra98.4 -R0E7.5 01933,3 =73

FOPULATION .INDICATORS:

TOTAL POPULATION SUPPORTED(INCL DEF) IBGBEF.B ~BesdE. 3 Ie3EL, T -n.T

BASE POPULATION RGN -A5eT. 4 F1edle -n,T

30% POPULATION 1579t 8 ~E573, 2 12itl.e =38

MILITARY POPULATION FeeeS.0. -Se5E8. % TRE%E.l 0 -R.T

MIZSION POPULATION TREel. 3 -9363.4 TIIEd.a -T.e

ZUPPLY IMDICATORS:

TOTAL TRANSACTICHS 2088476, 0 ~1284270.8 Ereedes.s -aL
SUPPL'Y TPANSACTIONS E3%19R.0  -3WS9T.2  2E9TUTOAL.3 -4,
FEQUISITIONS WEEBS%. -eEBl.B jaBITT.S =3,
EQUIPMENT TRANSACTIONS 22G525.0 ~19438.3 J08Q3E.E  -d.4
RECEIPTS 1191923.8 -494.5  114837.3 -4,

TOTAL IMUVEMTORY [TEM PECORDS 92918%.3  -29829.3 S99ETI.s  -a.d
SUPPLY ITEM FECORDS Z1E8381.,0 ~33MI.5 TTEETS.S =42
EQUIPMENT ITEM PECORDS 116983, ~2224,2 {11999,28 -a.2

AVIATION FUEL CCNSUMPTION W5E291.8 0 -e3sl.v SRSIVOE =187

MAINT OF INSTA ECUIP IMDICATORS:

TOTAL LEHICLES 113=7.0 510,38 R

MILITARRY V'EHICLES Sa3E, H -3, w&al,3 -9,
AIRCRAFT TPRCTOPS SR, -21.7 M. -Tae
SPECIAL HANDLIMG SHTRG -3 ] _EE.T -5,

HOM=HTILITRRY VEHJCLES eSed. 0 -39, 2 £e95,3 =5,e
GENERAL PURPOSE AUTO T3E,0 =i9.5 L= =E.e
RLL PUFPOSE TPUCKS BiR%. 0 —I&9. 5 FREE P P
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ZRCHELOR HOUSIMG INDICRTORS:

S0 FT DORM SPRCE »231.9

ZORM 3EDS 32138.9
OTHER PERSOMNEL SUPPQRT:

WEIGHTED RATIONS SERUED 294377, b

ENTER ITERATION OPTION RS FOLLOWS:

{=ACCUMULATE CHANGES, 2=BEGIN MNEM CYCLE,3=5TOP
_ ITERATION OPTION=
tT

OP FUN COMPLETE

A ~E1 =
L e Dew

H-69
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~1594,73
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ANNEX 4

Model runs used to compute F777 indicator values by setting
FY78 mission population to the FY77 level and distributing
those changes across the workload indicators (Tables H13,
H1l4, and H15)
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S Kl 6 OO 06 005 0 0605 0 O 0 OO0 0 MESOE 0 J0E 0006 303060 606 06 06 6 30606 06 066406305 000606 08 F 0600 e 6 4 46 AC M G NI 0

ARIP FOPCE BASE OPEPATING SUPPORT
HGGREGATE WORKLORD IMDICATOR MODEL

Qe o E A AE 0K 0206 0E L0 0 30300606 0606 J0E 030606 308 06 J0E 06 JEI0EJ0EI0F 106 06206 06 0506 306 306 06 06 46 00 J06 0 06 3000630030006 06300306 06 440 0006 0005 00 00 805305 06 406 A6 0606 300 6

EMTEP COMMANDS 11=RTC.2=SRC,2=TAC):
H
ENTEF CHAHGE OPTICN ¢ 1=MANPOWER2=WOFKLORAD)

SITER CHANGCE [N MISSION POPULATION (OR ZERO TO PETAIM CURPENT MALUE:

2587

ENMYEF THE NUMBEP CF WORKLOURD INHDICATOPS FOR WHICH CHANGES MILL ZE SFECIFIED:
B

ENTEF WOPKLUAD IMDICATOP RND ASSOCIATED PEPCEMT CHAMGES OHE IHDICRTOP
PEF LINE) USING THE FOLLOMING MUMEERS TO DEMOTE WORKLOAD IMDICATUORS:

L=TPALEL TPRNSACTIONS

S=IUFPLY TRAMSACTIONS

3=TOTAL VERICLES

=50 FT DOPM SPRCE

S=3TUDENTS

S=WEICHTED FATIONS SEPYED

WOFKLORD IMDICRTOR«CHANGE:
Pe=m,Jon

HORE LOAD [NDICATOR < CHANGE:

L L 1=
SrTCs,. .‘5-.;

JOPELCAD (HDICATOR .« CHANGE:

3eiTTTL

HOFELOAD INDICATER < CHANGE:

WORLLDAD THIICATOR « CHANGE:
G-, S8
LOFFLOAD (HDICATOR CHANCE:

R PR

e -

EVTER ERINT OPTION A9 FOLLOMS:
LJISFLAY NILITARY. CIVYLIAN SRERKCUT
S=JIEFLAY TOTAL “ANFOWSR GMLY

PPINT OPTION I%:

(-4
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RIR TRAIMING COMMAND

FUNCTIONAL MANPOMER 1TOTA

FUNCTION Fi72
. MANPOLEP,
ADMINISTRATION SBE7 . 3
FETRIL SUPPLY DPEPATIONS 027.5
MAINTENANCE OF INSTALLATION EQUIPMENT 552.9
OTHER BRSE SERVICES 306%.9
MORRLE WELFARE & PECREATION S42.9
OTHER. PERSONNEL SUFPPNRT . 2e72.8
DACHELOP. HOUSING OPERATIONS S%l.9
TOTAL 123165

MANPOWER SLACK. URRIABLES
FUNCT IOM ) TLACK

o

ROMIMISTRATION
RETRIL SUPPLY OPEPATIONS :
MAIMTEMANCE OF IMSTALLATION EQUIPMENT

-
-

0,
OUTHER. BASE SERVICES .
MOFALE MELFAPE & RECREARTION 9.
STHER PERSOMMEL SUPPOPT a.
SACHELOR HOUSING OPERATIONS 1.
QUTPUT. HORKLOAD

WOPKLGAD INDICATOR Fvre

IMDICATOP
ADMIMISTPATION IMDICATORS:

TEAVEL TRANSACTIONS PROCESSED 31942, 0
309 SUDGET 33,8
TPANSACTIONS RUDITED 3526283.9
LEARVE AND PAY RCCOUNTS B8Ssn.6
JiIVILIAN PRY FECORDS cwliZ !
MATERIAL % SERVICES TPANSACTIONS TaToe, %

H=-74

L)

CHIMGE PESULTANT PERCEMT
MANPOWER CHANGE

-17.5 $359.93 -. 38
-392,.2 2436.7 -19.50
194,92 756.73 15,59
36.5 3158.5 2.828
TeT 43,7 1,42
Z25.% 2993. 4 3.88
~-.2 243,13 -3

-133.5  14832.5 ~1.84

CHANGE. PESULTANT FEPCEN'
tHIICATOR  CHRAJIGE

~5853.7 THEWS, T -,
~2.1 221, -,
-13%3.0 351938.3 -5
3985.5 Y R .0
295,55 aee=, v T
-SG9, TR -..




FOPULRTION IMDICRTOPS:
1aTAL POPULATION SUPPORTED(INCL DEP)
3ASE POPULATION
308 POPULATION
MILITARY POPULATION
STUDENTS
MISSION POPULATION

SUPPLY IMDICATORS:

TOTAL TPANSACTIONS
SUPPLY TPANSARCTIONS
FEQUISITIONS
EQUIPMENT TRAMSACTIONS
PECEIPTS

TOTAL IMUENHTORY ITEM FECCPDS
SUPPLY ITEM PECOPDS
EQUIPMENT ITEM PECORDS

AVIATION FUEL CONSUMPTINN

MAINT OF IMSTA EQUIP IMDICATORS:
TOTAL YEHICLES

MILITARY WEHICLES
RIRCRAFT TPACTORS
SPECIAL HANDLING

HON-MILITARY VEHICLES
SENHEPAL. PLRPOSE HUTO
ALL PUPPOSE TRUCKS

ZRCHELOR HAUSIMG IMDICATORS:
S0 FT DORM SPARCE
J0RM ZEDS

OTHER PERSONMEL SUPPORT:
WEIGHTED RATIONS SERUED

ENTER ITERPATION GOPTIOM AS FOLLOWS:

167811.9
52559, 8
14314.9
31727,
BT84
wPTas,. g

~155.13

.
[eogye

D

[, TRl O Y

W e

2%v2.9
iuse.0

3.0
1593.8

2398.0

1=RCCUMULATE CHANGES.E=BEGIM MEWM CWCLE,3=3TOP

ITEFATION OPTION=
“3TOP PUN COMPLETE

WFEiSs
1

H-75

~1l8062.2
-109488.
-~15054.1
-2138.5

517,49
1) I

12y
i

Dl
t
g4,
<g3.1
$3.9
3,4

34

Besa. 9

239eS. T
$18578.2
Sieiv.g
55474, 2
547505
335332.8
224859, |
F18vs.7
12993, 2

[ e g
fy P30S
[ O ) 5]
1~y e

€ T oo [

Rty

.
S L I Y I S T VR )

P
LR AN )

i
LRIl TR T

od1

~&3.4
~&3.t
-23.1
=23,k
-23.t
=EB .k

~3e. i




SEPG
FRA AR AN USRI SN N NN A A AC AN AL R

RIP FOPCE ZASE OPEPATING SUFPORT
AGGREGATE WORKLOAD INDICATOR MODEL

AR08 0805 06 G304 06500108 0L 00306 0E 308 060 AE0F 30130 06 J08 06 J0EJ0EI0E 06 3060606 06 306 206306 06 06 06208 20606 08308 J0E 06 08 6 Y06 06 06 06 30 0608 0106 06 06 306 08 06301306 46 06 46 30 306 0606 306306 06 06 9

ENTER COMMANDS f1=RATC,s2=SAC.3=TAC):

ITER. CHAHCE OPTION 11=MANPOWER.2=W0PKLORD) $

-

ENTER CHANGE iM MISSION POPULATION 10R ZERO TO PETAIN CUPPENT UALUE):
tel

SHTER THE MUMEER 0OF MORKLOARD IMDICATORS FOR WHICH CHAMCES WILL ZE SPECIFIED:

ENTEP HORKLOAD INDICATOP AMD ASSOCIATED PERCEMT CHANHGES LINE INDICATCP
FER LIME) USING THE FOLLCHING NUMBERE TO DEMNOTE MWORKLORD INDICATORS:

1=TRRAVEL TRAMSACTIDMNS

2=TOTAL ITEM PECORIS

J=AVIATION FUEL CONSUMPTIONM

+=MILITARY LEHICLE INUENTORY

S=TOTAL MILEARGE

3=UEIGHTED PATIONS SEPLED

WORKLOAD INDICATOR.CHAMGE:
18,7888
WORkLOAT IMDICATORs CHANGE:
Fy=D 3ETR
WORFLOAD INDICATOP . CHAMGE:
Tr=a2. 51
WOPKLGAD INDICRTOR CHAMGE:
By=12.671

-SITER PRINT OPTION RS FOLLOMS:
1=J13PLAY MILITAPY.-CIUILIAM ZFERKOUT
I=UISPLAY TOTAL MANPOMER ONHLY

o=

FPINT OFTION Is:

H-76




STPATEGIZ AIR COMMAND

FUNCTIONAL MAMPOWER 1TOTALY

FUNCTION Fi7e LHANGE RESULTANT PEPCENT
MANPOMER, MANHPOWEP CHAMGE
ADMINISTRATION Tae9.9 3.7 TAVE.7 Za
FETRIL ZUPPLY CPERATIONS LY ~2S.3 TETH.T -.38
MAINTENANCE OF INSTALLATION EQUIPMENT 217%.8 ~171.3 2oaT.v ~7.558
OTHER ZASE SEPVICES TR, =TT vEld.2 .13
MORALE WELFARE & RECREATION . 3.3 =3 02,7 -3
OTHER PEPSOMNEL SUPPORT 2ran.g  -118.3 283, 7 -$.28
BACHELOR HOUSING OPEFATIONS 3EE.0 -8 332.9 ~.B1
TOTAL . 2895y -297.3 286R7.T7 -1.03
MANPOHEPR, SLACK VARIABLES
FUNMCTION SLACH
ADMINISTPATION .,
FETAIL SUPPLY OPERATIONS .
MRIHTENANCE OF INSTARLLATION EQUIPMENT DR
OTHER ZRASE SERVICES o,
MORALE MWELFARE & FECREATION o
JTHER, PERSONMNEL SUPPORT .
SACHELOR HOUSING OPEFATIONS i,
UITRUT NOPKLORD
WORFLOAD INDICATOR Fre CHAMGE RESULTANT  FERCENT
IHDICARTOP INZICATOR  CHANMGE
SOMIMISTPATION INDICATORS:
TPAYEL TRANSACTIONS PROCESSED LIBTTR, O gove, 0 19A7S3.n S
203 BUDCET 22E. 0 -.g 33,5 =1
TRANSACTIONS AUDITED £LE70L. 8 <3 S PR S XD L) ) -1
LEAVE AND PRY ACCOUNTS 138544, 12 -13S.5 100end, T ~.1
CINILIAM PRY PECORDS 1510, &, 2 2iea7. " =-.1
IATERIAL & SEPUICES TRANSTCTIONS 12e82t. 2 =138.%  i&8TiRLE ..
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PCPULATION INDICATORS:

TOTAL POPULATION SUPPOPTED(INCL DEP)

SASE POPULATION
305 POPULHTION
MILITARY POPULRTICN
MISSION POPULATION

SUPPLY INDICRTOPS:
TOTAL TRANSACTIONS
SUPPLY TPANSACTIONS
PEQUISITIONS

EQUIPMENT TRANSACTIONS

FECEIPTS

TOTAL IMMVENTORY ITEM RECORDS

SUPPLYY ITEM RECORDS

EQUIPMENT ITEM PECORDS

AUIATION FUEL CONSUMPT

FRINT OF INSTAR EQUIP INDICATCRS:

TATAL MILEARGE

I0M

TOTAL VEHICLE EQUIVALENTS

TOTAL UEHICLES
MILITARY UEHICLES

AIPCPAFT TRPACTORPS

SPECIAL HAMDLING

HOM-MILITARY IEHICLES
GEMEPAL PURPOZIE AUTO
ALL PUPPOSE TPUCKS

SRCHELOR HOUSING INDICATORS:

S FT Z0PM SPRCE
J0PM ZEDS

JTHER PERSOMMEL SUPPORT:

UEIGHTED RATIONS SERVED

ENTER ITERATION OPTICM AS FOLLOWS:

412551.8
i3i3ez.8

289905.3
111643.8
182417.9

2842413.9
2375568.9
1425:5.8
193415.9
189872. 4

1934387, 4

921863.9
15e52s. 5
TI246.9

2388.8
33288.5
14591.2

$855. 19
380.8
=235.28
4945, 2
1888.3

37243,4

1 =ACCUMULATE CHANGES, 2=BEGIN MEW C'YCLE,3=3TQP

ITERATION OPTION=
J?TGP FUN LOMPLETE

RLTTIT, S

1-78

+11923.4
1311388.7

23687.7
1115097.3
192578.9

29=241%.9
2378568, 2
132565.9
193415.9
12937ve.8
1334387, %
921363.0
152524.S
TEB3R.8

531.53

R

21313.5

IagIes =
IFBIRRLT
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303PG
A R A A A OO 000 M MO AL MO AN A MO0 A A A IO AR T N RN A AN 4

AIR FORCE EZASE OPERATING SUPPOPT
HGGREGATE WORKLGRD IMDICATCR MODEL

SEE 6 0606 D06 Y0 ME 06 006306 06 JUE0C 06 46 0626506 30 0606 06 J0EI0E 06306 300050 06306060206 J0E 4 50 J0E 06010 0106 4606206 06 0806 06 306 006 306 06 6 06 06 06 00600 E0E 4 E JEE AEEEAE 6

ENTER COMMANDS 1 1=ATCs2=SRC, 3=TAC) :
E

ENTER CHAMGE COPTION 11=MAHPOWEF.,2=tIOFKLCAD) :

-

ENTER CHRMCE IN MISSION POPULATION (OR JERC TO FETHIN CURRENT UALUED:

-5562

EITER THE HUMBEP OF HOPKLUAD IMDICATORS FOR WHICH CHRNGES MilL ZE SFECIFIED:

=

ENTER WGPYLOAD INDICATOR AND ASSOCIATED PEPCENT CHANGES L(ONE INDICATOR
FER LINE} WSING THE FOLLOWING MUMBERS TO DJENOTE HORKLOAD INDICATORS:

i=TRAVEL TRANSACTIONS

2=TOTAL TRANSRCTINNS

3=ECGUIPMENT TFANSACTIONS

<=AIRCRAFT TRACTORS

=50 F7 DORM SPACE

»=WEIGHTED RATIONS SERVED

HORKLORD INDICATORs CHANGE
Q&Ei;éga INDICATOR CHANGE?
;ﬂgéiéﬁﬁ INDICATOR s CHANGE:
ﬁéé?iggn $HDICATOR: CHANGE :
é&Engﬂn INDICATORs CHANGE:
OPLLORD INDICATORsSHANGE:

Ze=il,3e

ENTEF FRINT CPTION 85 FOLLUMS:
1= I2PLAY MILITARY-CIVILIAN ZFEREOUT
2=3IEPLAY TOTAL MANPOWER OHLY

PPINT DPTION IS:

g-79




TACTICAL RIP COMMANMD

FUMCTIONAL MANPOWER +TOTAL)

FUMNCTION e CHANGE FESULTANT PEPCENT
HANPOHER MANPOMER CHRANGE
ADMINISTPATION Si3p.90 -a17.3 2.2 ~4.38
PETRIL SUPPL'Y OPEPATIONS S888.9 -a32.2 2Tig.3 =339
MAINTENANCE OF I[MSTRLLATION EQUIPMEMT i23e.8 1%.0 1855.8 1.59
OTHER ZASE SEPVICES 23278 -115.% <312.4 ~3.28
HORALE MELFARE 2 RECRERTIOM 525 .8 =%9.% Bin.B -1.50
OTHEP. PERSOMMEL ZUPPORT 375,80 -132.9 1758.5 -2.53
BACHEEOR HOUSIMG OPEPATIONS 2378 4.7 a3, 7 5.1i3
TOTAL 137%1.0 -922.8 172e9.9 -3,
MANPOWER SLACK VARIRBLES
FUNCTION SLACK,
ADMINISTPATION .
FETRIL SUPPL'Y OFEFATIONS o
HATHTEMAMCE OF IMSTALLATION EQUIPMENT .
LTHER 3ASE SERVICES G
MORRLE WELFARE & RECREATION o,
OTHER PEPSOMMEL ZUPPOPT 2.
2ACHELOR HOUSING IPEPATIONS g,
NUTPUT. HORKLORD
WORKLORD IMDICATOR Fvoe LHANGE PESULTANT FEPCENT
INDICATOR IHJICATOF  CHANGE
ROMINISTPATION IMDICHTORS:
TRAVEL TPAMSACTIONS PPOCESSED 8aSne. 0 s, 8 3tEs.0 .7
20S BUDCET SE5, ~E&.E TeT.e =L
TPANSACTICNS AUDITED S2%230.1  =18S17.7 41aris.e -i.e
LEAUE AND PARY ACCOUNTS RECTCPE- B § BETRS. -8,D
CINILIAN PRY PECORDS 19373, 8 -1V, e M P
"HTEFIAL & SEPVICES TRAMSRCTIONS 2Te9g, e ~4922,9 BELseoe =TT
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PCPULATION INDICATORS:

TOTAL POPULATICH SUPPORTED(INCL JEP)

SASE POPULATION
308 POPULATION
MILITARY POPULATION
MISSION POPULATION

SUPPLY IMBICARTORS:

TOTAL TRAMSACTIONS
SUPPLY TRANSACTIONS
PEQUISITIONS
EQUIPMENT TRANSACTIONS
PECEIPTS

TOTAL INUENTORY ITEM FECCRDS
SUPPLY ITEM RECORDS
ECUIPMENT ITEM PECORDS

AUIATION FUEL CONSUMPTION

MAINT OF INSTR EQUIP IMDICATOPS:
TOTAL UERICLES
AILITARY UEHICLES
RIRCPAFT TRACTORS
SPECIAL HAMDLING
HON-MILITARY VEHICLES
CEHNERAL PURPOSE RAUTO
. ALL PURPOSE TRUCKS

ZACHELOR HOUSING INDICATORS:
S0 FT DOPM ZPACE
JOFM ZEDS

OTHER PEPSOMMNEL :SUFPORT:
WEIGHTED FATIONS SERVED

ZTEP ITERPATION OPTION AS FOLLOLIS:

388927.0
S2A39.3
13791.49
39545, 3
To923%.0

2683476.1
23%6108.9
152652.9
22u525.9
113192.4
2221095.9
212221.8
1162834.3
<“522%1.4

11375
e

3%, 5
<HT3.8
5385.83

736.9
B13%.49

6.9

1
b
K

53
1

3
]
el 2

BTV

{=RCCUMULATE CHANGES, 2=BEGIN MEW CYCLE,3=STOP

ITERATION OPTION=

“3TOP PUM DOMPLETE

TR LIT.G

B-81

-23595.5
-373a, 1

-9g2.8
-5g62. 4
-5e63.93

91283.5
28083, 3
~24811). %
317235
-13233. 2
-122383,2
~1aeI17.7
~15385.2
~19228.8

-3
-2
=

-32129,. 1

343431.S
S1{243.2
7I0%.8
Tevea.e
T3380.9

SH4IFBE7. 5
2015692.93
1835448, 1
358258.5
139283.8
SAss8l.1
TA3393.3
191497, 3
@393, 9

11347.9
$452. 8

it g
2375.9
£365.5

T3
S18%.8

T373.8

JeqrT.a

STes.9

~11.2




ANNEX 5

Model runs used to work the model backwards (Tables H19,
H20, and H21)
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30SPG
S NI AL M NN NG A NN NEIENE S M AR K A 46 MM MR AC A MEANAIANR %

AIR FORCE BASE OPERATING SUPPORT
AGGRECATE MWORKLOAD INDICATOR MODEL

0600 0 TG EE 00 000G 3030 J0ESOE0E 06 06206 6 06 0E06 36 3062060006 306 JUES0E 06 06 0608 30308 J0r 08 0606 J0E0E 606 01200 306 06 20 00 0 30 20640 0606 ESUE:06 0 06 00 NE 06 06306 0 NE HE 0L 00 ME 06 06 6

§NTEE COMMANDS (1=RTC,23SAC3=TAC) ¢

EHTER'CHENGE OPTION (1=MANPOLERs 8=WORKLORAD)

%HTER TVPE OF CHAMGE SPEC. 11=ABSOLUTE.2=PERCENT3=NO QUEPARLL CHRAMGE :3PEC,!:
gyZER ABSOLUTE CHANGE:

BET

ENTER THE MUMBER OF FUMCTIONS FOR WHICH CHRMGES WILL 2€ <PECIFIED:
¥ ) *

THERE A CHANGE M THE HUMEER OF 3RSES 11=YES,a=n01~

2

ENTER PRINT OPTICM RS FOLLOMS:
L=PISFLAY MILITARY/CIVILIAN 3PERKOUT
&=DISPLAY TOTAL MANPOWER OHLY

PPINT OPTIOM [3:

]
(-4

AIF TRRINING COMMAND

FUHCTIONAL MANPOMHEP (TOTAL:

FUNCTTON g CHANGE FESULTANT PEPCENT
CREPIEES MANPOMER CHANCGE
FOMIMISTPATION e =g,
FETRIL SUPPLY QPEPRTIONS EF L0 e e,
MAIHTENANCE OF INSTALLATION EQUIFMENT s2g.u -av. 7 ~os,
OTHER 3ASE ZEPUICES MnEn -Set.g Sokn
MOPALE WELFRFE % PECPEATION SO0 T.9 Sa,
OTHER PERSOHHEL SUPPORT SSd4.0 B, 2 &8s
ZACHELOR HOUSING OPEPATIONS 20,0 &3 e
TOTARL 14379 ndE, 0 {28020 -

H-85




MANPOVER SLACK VARIABLES

FUNCTION SLACK
ADMINISTRATION a.
RETAIL SUPPLY OPERRTIONS 3.
MAINTENANCE OF INSTALLATION EQUIFMEMT g.
OTHER BASE SERVICES a.
MORALE WELFARE & RECRERTION 3.
OTHER PERSONNEL SUPPORT .
BACHELOR HOUSING OPERATIONS 2.
QUTPUT HMORKLORD
WORKLOAD INDICATOR T
iIHDICATOR

ACMINISTRATION INDICATORS:

TRAVEL TRANSRCTIONS PROCESSED TER23.9
30S BUDGET 431.7
TRANSACTIONS RUDITED 219%29.7
LEAUE AND FAY RCCOUNTS 35624.5
CIMILIAN PAY RECORDS 24336.9
MATERIAL & SERUVICES TRANSACTIONS £$125.2

POPULATION INDBICRTOPS:

TOTAL. POPULATION SUPPORTED(IMNCL ZEP) 2924347.8

BASE POPULATION B3337 .3

305 POPULATION 14137.9

MILITARY POPULATION S2836.18

STUDENTS 35554. 9

MISSION POPULATION 5RE56.9
SUPPLY IMDICATORS:

TOTAL TRAMSACTIONS 4g39a6.7
SUPPL'Y TRANSRCTIONS 218579.8
REQUISITIONS S1417.%
EQUIPMENT TRANSACTIONS 63474, 2
FECEIPTS s5475.6

TOTAL IMUENTORY ITEM PECORDS 453501.9
SUPPL'Y ITEM PECORDS 3UR9ea, 3
EQUIPMENMT ITEM PECORDS Tin58.2

AUTATION FUUEL COMSUMPTION 15497.3

MAINT OF INSTR EQUIP INDICATORS:

TOTAL VEHICLES 2R, 0
MILITARY WEHICLES 1871.3
AIRCRAFT TRACTOPS a1
SPECIAL HANDLIMG a8+,
HON-MILITARY VEHICLES gelr.i
GENERPAL PURPQSE RUTO THE,. S

ALl FUFRPOSE TRUCKS EET4. 1

H-86

CHANGE RESULTANT PERCENT

=~
s s s .

[ OB B Rt ]

(LR NN L WA (]

[ T )
Ll 2R

(1]

[}

o

(L]

| AT

(LY DD (Nt

(313
00 w0 S A0 S e
DG e oD

143%2.9
1728333.2
1550938, 9
28368, =

T1Ee. s

-505.7
-157.3
=G,
~121.3
38,4
-89, 8

PR
= Qe

INDICATOR CHANGE

34832.8  i1.2

31,40 2.8
313392.2 e
35831.7 o7
25013.3 or
869377 St

1¥3875.1 -3t.s
Bagar, 1 .7
14315.9 ot
+3286.3 te!
33133.3 2.8
Sansi. ! =3

1393%44.6 32,
10364988, 1  3E.T

-1

53844.5 38.T
|25 E.T
BE3ST.e 2.7
BeR99s, 2 5.8
Seg9T3.7 EB.E
I2REW. S 8.3
{23825.8 20,0

T OO ST T G O £ 8




ZRCHELOR HOUSING INDICATORS:

30 FT DORM SPACE 13536.8

J0RM BEDS <5038, 3
CTHER PEPSONMEL SUPPORT:

WEIGHTED RATIONS SERVED 247468.3

ENTER ITEPATIOM OPTION AS FOLLOWS:
1=RCCUMULATE CHANGES,Z=PEGIN MEWN C'/CLE,3=STOP
ITERATION OPTION=

2

JETQP RUN COMPLETE

PSS

B-87

~-5835295. 4
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14959, 4
459357, 2

09335
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RIR FORCE BRSE CPEPATING SUPPORT
AGGPEGATE HOPKLOAD INDICATGR MODEL

ENTER COMMANDS t1=RTC,Z=SRC, S=TAC]

e

ENTER CHRHGE OPTICN f{=MANPOKER:2=HORKLOAD) 3

1 .

2ITER TWFE OF CHANGE SPEC. t1=APSOLUTE,2=PERCENT.3=N0 OUERRLL CHANGE ZPEC.):
1

ETER ABSOLUTE CHANGE:

-1z20

EMTER THE MUMBER OF FUNCTICNS FOR WHICH CHANGES WILL 2E& ZFECIFIED:

|:| -

IS THERPE A CHANGE IM THE NUMBER 0OF 3ZRSES 11=VES,S=NOVT

>
<

EMTEP. PRINT CPTION AS FOLLOWS:
1=DISPLAY MILITARV-CIVILIAN 2REAKOUT
2=DISPLAY TOTAL HANPOMER ONL'Y

FRINT OPTION [3:

STPATEGIC SIF COMMAND

FUNCTIGNAL MANPOMER 1 TOTAL:

FUHCTION F /72 CHANGE FESULTANT PEFCEMT
HANPONER MANPOLER CHAHGE

ADMINISTFATION Fa-E P BE R nyER, -11,G8
FETRIL <UPPL'Y DPERRTIONS F1S2.9 -ang, o TUS3.1 -2, 57
MAINTENANCE OF IMSTALLATION EQUIPMENT 2285.0  -isl.= SEEZ. s =7T.ET
OTHER 3ASE SERVICES Rt 0 238. 1 2287, L o8
MORALE HELFARE ¢ PECREATION W70 -ai, & “2e. v -2, T3
OTHER PEPSONHEL SUPPORT 27eT.Y e, % &g3e, 9 $.80
SACHELCR HOUSIMNG OPERARTIONS T2 -£.3 331.5 i TR
TUTRL IBEIT. O ~rIELLG @3T0T, ~ JiT

H-88




HANPOWER. SLACK YARIASLES

FUNCTION

ADMINISTRATION

RETRIL SUPPLY OPERATIONS

MAINTENANCE OF INSTALLATION EQUIPMENT
OTHER BASE SERVICES

MOPALE HELFARE & PECRERTION

OTHER PERSOMNEL SUPPORT

ZACHELOR HOUSING OPERATIONS

CHANGE PESULTANT PERCENT

OQUTPUT-HORKLOAD
HORKLOAD INDICATOR 73
iMDICRTCOPR
ADMINISTRATION IMDICATCRS:

TRAVEL TPANSACTIONS PROCESSED ig9783.8 -isvee.v

3CS BUBGET 887.2 3.3

TPANSACTIONS AUDITED 516359.8  -532434.0

LEAVE AfD PAY ACCOUNTS 138015.3 -172333.2

CIVILIRN PRY RECORDS 217886 -2933.5

MATERIAL & SERVICES TRANSACTIONS 188312.7 ~-17431.7

POPULATION IMDICATORS:

TOTAL. POPULATION SUPPORTED(INCL 2EP} 394802.2 16648.3

3ASE POPULATION 1328v3.8 -17as.2

205 POPULATION WEEs.e -1320.49

MILITARY POPULATION 1H15ve. 3 —i4@aS,. 3

MISSION POPULATION 102575.8  ~18886.8

SUPPLY INDICATORS:

TOTAL TRAMSARCTIONS 23s@a19,3 -353011.S5
SUPPLY TPANSRCTIONS 23VESe8.8 -295155.3
PEQUISITIONS 42585.8  ~17707. 1
EQUIPMEMT TRANSACTIOHS 132415, 8  -212m13.5
PECEIPTS 1292789 ~1s129.5

TOTAL INVENTORY ITEM RECORDS 10843387, -1335048. 2

SUFPLY ITEM PECORDS
ECUIPMENT ITEM PECORDS
RHIATION FUEL CONSUMPTION

H-89

F21as3.4
182858+, 5
Tensi.a

-194229. <
~1533Te, %
‘bhbc.i

HIICARTCR

Mo32.3
fE=.1
S4ra15.6
11217603
i8313.1

J19322.9

25052, 3
1 148-.16. o
229%5.9
??623.3
25951.3

239eB7 .5
203is1s.B
183357, %
169395,5

CHRHGE

~17.1
-7.1
-i1.1

-13.5
-13.5

-13.5

.

[}
-
L &
Fud & oo

L
a1
H




MAINT OF INSTR EQUIP INDICATORS:

TOTAL MILEAGE 551.8
TOTAL VEHICLE EQUIVALENTS 335008.3
TOTAL VEHICLES 13681.2
MILITARY VEHICLES <656.90
AIRCRAFT TRACTORS . 32e.8
SPECIAL HAHDLING 3335.2
HOMN-MILITAPY UEHICLES 335.2
GEMERAL FURPOSE AUTO 1226.3
ALL PURPOSE TRUCKS 372%.3
SACHELCY HOUSING INDICATORS: ’
5@ FT DORM SPRCE a2%6. %
J0RM ZEDS sigse.s
OTHEP, PERSONNEL. SUPPORT:
HEIGHTED RATIONS SERVED 398352.08

ENTER ITERATION OPTION AS FOLLOHS:
1=RCCUMULATE CHANGES,2=BEGIN NEW CYCLE,3=STCGP
ITERATION OPTION=

2

STOP PUN COMPLETE

TPUT3SIo.A

H-90

165.5
-1%39,.9
- e &
-27e.2
-15.2
-3 .5
~551.%
~7l.<

-510.e

-529,. %

-2441.3

39231.4

cs.d
-5.8
-5.3
-5.2
-3.%
-5.8

& >

Twer
=5.8
-5.8




fiF FCRCE ASE OPEPATING SUFPORT
AGGREGATE WORKLOAD INDICATOR MOIEL

B ER COMMANDS (1=RTC,2=SRACs33TAC) :
2

*

EMTER. CHANGE OPTION 1 1=NANPONER. S=HOPKLCAD) 3

1

ENTER TYPE OF CHANGE SPEC, 1 1=A3SOLUTE,S=FEPCENT:Z=N) OUERPALL CHANGE SPEC.::
1

ENTEFR: ABSOLUTE CHANGE:
s

£TER THE HUMBEFR OF FUNCTICNS FCP WHICH CHANGES HILL 3E SPECIFISD:
a

I3 THEFE £ CHANGE IM THE NUMBER OF 2RHSES 11=VES.Z=h0)™

(-4

EITER FRINT OFTICH AS FOLLCMS:
1=DISPLAY MILITARY/CIULIAN SPERKCUT
Z=DISPLAY TOTAL MAHPOKER MY

ERINT GPTION IS:
=

TECTICAL AIR CCMMAND

FUNCTIGHAL MANPOMER 1TOTALS

FLHCTION T LCHANGE RESULTANT PERCENT
MANFPOUEF. HMANPOWER, CHAMGE
FOMINISTRATION *TS%.2 0 -3ELIT
FETAIL SUPPLY CPERATIONS S9vT.E —3,a7
FRINTEMANCE OF INSTALLATION EQUIFMENT lo%i,8  =22.58
OTHER 3ZASE SERVICES Sin5.3 -, 03
MORRLE KELFAPE I RECREATION S82.S
OTHEF PERSOHMEL SUPPOPT 1883.1
BACHELDR HOUSING OPERATICNS FESTAS

TTAL

~3265. 0




FUNCTION

RDMINISTRATICH
FETAIL SUPPLY GPERATIONS
MRINTENANCE GF INSTALLATICH EQUIPMENT

SACHEL.OR HOUSING OFEPATIOHS

CUTPUT - HORKLCAD

HOPXLGRD INBICATOR

ADMINISTRATION INDICATCRS:
TRAVEL TPANSACTICHS PROCESSED
Z0S SUDGET
TPANSACTISNS AUDITED
LERUE AND PAY ACCOUNTS
SIVILIAN PAY RECORDS
FATERIAL % SERPVMICES TPAMSPCTIONS

POPULATION INDICATORS:

TOTAL POPLLRTICH SUPPORTED(INCL JEP)

SASE POPULATION
20S POPULATICH
HILITARY POPULATION
MISSICH POPULATION

SUPPLY IMDICATORS:

TOTAL TRAMSACTIOHS
SUPPLY TRANSACTIONS
REQUISITIONS
EQUIFPMENT TRAHSACTIONS
PECEIPTS

TOTAL INUVENTOPY ITEM RECOPDS
SUPPLY ITEM PECORDS
COUIPMENT (TEM PECOPIS

AUTATION FUEL COMSUMPTION

MAINT GF IMSTR EQUIP INDICATORS:
TOTAL VEHICLES

HILITARY VEHICLES
HIRCRAFT TRACTORS
SPECIAL HANDLING

IMH-HILITARPY VEHICLES
GENERAL PUPPOSE RUTO
ALL FUFRPOSE TRUCKS

H-92

255855,
535
2255,
zages.

Ee9parT,

2915992, 5

128542,
&oaate.
132284,
11e835E.
1912379,
15375,

'
"W Q0D e 0N
IR

[

[ O DS

%)
&
]
%]

a
&

2
-
%)
-

<

3

Dl

D 20D

CHAHCE PESULTANT PEFCENT
INDICATOR  CHANGE

-':-"“-':94.
120,
-iasgat.
—35132.
-5258.

-2623v.
- :';‘.’ .‘65-
23333,

=E2475.5
=31int.2

-31917S.
-17T5508.

-11851.
-113S2s.

-373%.
-132645.
-121513.

-17337.

- TETT.
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SACHELOP. HOUSING INDICATORS:

Ze FT DORM SPACE
JORM BEDS

OTHER PERSOMNEL. SUPPORT:
HEIGHTED RATIONS SERVED

ITERATION OPTIGH=
2

=T0F FUH COMPLETE

ENTEP I!TEPATION OPTION AS FOLLOWS: )
1=ACCUMULATE CHANGES: 2=3EGIN NEW LVCLEs3=3TOP

H-93

~2505. 1
-119a3.3

s -~
- 3.3
uﬁ?“.v




ANNEX 6

Listings of data file changes for working the model with
FY77 data

NOTE: Descriptive indicator formats did not change and,

therefore, are not listed.
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LIST ATCFLL

& 130,
< RIP. TPRINING COMMAND
<9 7o 32, 1T, 881 B, =2, 3. i9.

B <13,
ive zies.
ize sag.
158 3188,
ise Sec.
iZe &54.
3 206.
228 2.
&= a.
2606 2.

e 9.
3 E’c
28 .
3 2.

0l Sea37.
28 i,

<30 THEDT.
<z 313572,
—ai 39,
<59 2523a7.
<5 13524,
SoB 22836,
520 20554,
5<8 347364,
TEQ *FATM®* 59,37 9.

<58 ADMINISTPATICH
nidd . ‘FPE0® S8.i8 185,
=26 RETAL. SUPPLY COPERATIONS

St TPMIE? <2.38 9.
249 PRINTENANCE OF INSTALLATION ECQUIFHENT
39 . FORST Sa,22 193,

T09 OTHER EASE SEPVICES

TEY FMUR 52.38 8.

ey MORALE LELFAPE 2 PECRERTION
TEo ‘FOPS® 132.52 78,

L OTHER FPERSONMEL SUPFORT

s ‘FIHO® 22,13 B,

ey TACHELCP. HOUSING CPEFATIONS




»

2 B1399+108:010+0:8:0989890:89B9~. 32390 ~1. 79—, 15:=179-1.35-1. 585

=, 53s=.235~.26
269 131875000, 25 =155, 7225, A2 ~1393, 3+ ~132. 5> =28 [ s~ 122739 By —297y
-5848, 85 ~3215825 3160, -26217 » 300000
286 19198919 8919198935993:8:3+:0:R:89Bs0s3sFsBsWsFe
98 ~15398:Q28358+32 1539899905 D98s 0950932 . DU7T9 BB 33 B+5:8:9
226 Bs~1s0s0s3529393915390:03+80+0:890:8: .00322:392s1153:11:8
T 249 B389 =190983+89393:821:0:10:098589850:37.1353:890:s0:5:9
950 018909 ~118s0s8350:0592 123:0+83:8339Q713s5Qs 007023333
286 39398989 =1s0s3:0:2:09021390:0s8:3:3:8:050 . 0060 . 0623+
1600 3180899508y —1:81850y09359 1199399532320 ,0057:3:8:0, .9913
1920 8903830839599 ~1+970+0:8903891:0:390:9y0:0+.9050:0:0+9
16419 8909318:999:09390y33893:39092.67:8:89890s~1y33sG:13
1060 B9690989398289990:1890209:9909 . 557+8:8:890:3989-1:3+0
i3ce G0 Br0sBy 3305909 B8>058:9505098sBsFs~120s05 ,B71353:3
1199 0105018:08:3:89999:939098:3:8y9s0s~1513s35 . 5005951323
1138 D10185910+103090:9: 5953902090909 828s08:s0s09~1+,35248:9:0
119 B989s0s0sB93529B3939D9D9 393905050 D>=1:3:0:8:15,36:0:8
1182 3509350909 0+089393909893:0:090:3:3+8299090s3s =1, 135307
1120 B9 sBe33B90sBe D90 BeBsRsB39D093sB9QAsB9B9As2I, T20:90—1
1296 F90:330:3:059905333901990:0:89~1511370:8:8:8:8:0
i229 2. 3. 7.
i2<9 V.
1260 TRAVEL TPANSRCTIONS
ig2ee 13.
1208 SUPPLY TRANSARCTIONS
13729 i9.
1248 TOTRL VEHICLES
1368 21.
1336 20 FT DOPH SPRCE
1206 3.
i=ce STUDENTS
fSaid 2%.
oty HEICHTED RATIONS SEPUVED

H-98
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GEBOS VALIDATION THROUGH STANDARDS APPLICATION

In order to make GEBOS a fully useful tool, the model requires
validation against external independent estimating procedures. One
independent source of estimates on how manpower and workload changes
occur is manpower standards. This appendix compares a set of manpower
and workload changes produced by the GEBOS model with a set of changes

produced from work center standards.

METHODOLOGY

SAC Retail Supply Operations was selected for the validation
exercise. This functional category was used because it represents a
major part of BOS (27.32 for SAC) and has a number of descriptive and
highly correlated workload indicators. Most SAC command supply work

center manpower standards were readily available to the project team.

The methodvlogy used was to apply a 10% manpower increase to the
Retail Supply Operations functional category in GEBOS, allowing all
other functional categories and worklead indicators to change based on
the interactive support-on-support relationships in the model. Other
model specifications of manpower changes to Retail Supply Operations
could have been used to produce an impact on supply workload indicators.
Other manpower specifications would likely produce slack manpower in
other functions, and generate non-optimal use of resources. The use
of a 10% manpower increase illustrates the form of a balanced change of

workload capability and manpower resources.

Figure I.1 illustrates the output frop'GEBOS. The primary supply
indicators are total transactions, total inventory item records, and
aviation fuel consumption. The model predicted these indicators would
increase respectively 24.7%, 22.5%, and 23.5%.

The model equations predicted that supply workload levels would
be elastic with respect to manpower. That is, a 10% change in supply
manpower produced a more than 10Z change in supply workload capability.
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Figure I.1

GEGOS Estimate of the Impact
A Ten Percent Retail Supply Operations Manpower Increase
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Figure I.1 (cont.)

QUTPUT-HOPKLOAD

WORKLOAD INDICATOR

ADMINISTRATICH IMDICATORS:
TRAVEL TRANSRCTIONS PROCESSED
30S 3UDGET
TRANSACTIONS AUDITED
LEAUE AND PRY RCCOUNTS
CIVILIAN PRY RECORDS
MATERIAL & SERVICES TRANSACTIONS

POPULATION IMDICATORS®
TOTAL POPULATION SUPPORTED(INCL DEP)
3ASE FOPULATION )
308 POPULATION
MILITARY POPULATION
STUDENTS
HMISSION POPULATION

SUPPLY IMDICATORS:

TOTAL TRANSACTIONS
SUPPL¢ TPANSRCTIONS
FEQUISITIONS
EQUIPMENT TRPANSACTIONS
PECEIPTS

TOTAL IMUENTORY ITEM RECORDS
SUPPLY ITEM RECORDS
EQUIPMENT ITEM PECORDS

AJIATION FUEL CONSUMPTION

MAINT OF INSTA EQUIP INDICATORS:
TOTAL MILEAGE
TOTAL VEHICLE EQUIMALENTS
TOTAL WEHICLES
MILITARY UEHICLES
nIPCRAFT TPACTORS
SPECIAL HAMDLING
MOM-t*ILITARY VEHICLES
GEMEPAL PURPOSE AUTO
ALL PURPOSE TRUCKS

SACHELOR HOUSING IMDICATORS:
22 FT JORM SPACE
UOPM 3EDS

OTHER PERSOMMEL SUPPORT:
HEIGHTED PATIONS SERVED

F¥72

INDICATOR

195833.8
352.49
518535,.2
139513.5
21522.4

178377

+12288.2
131381.3
23%a5.3
111608,
E“
1232396.3

(-4

2317856.5

2541963.3

141245.8
254924.5
12gv+1.2
1334507.3
I2172%.9
18EF77.5
TIRTE.D

37%.9
32197.%
{enoR, 3

5555
389.3
334,90
BRI
iz Mg

aman -
= gxCrm

CHANGE RESULTANT FERCENT
INDICATRR CHANGE

. 312¢7.¢0

115.32
124933, 0
32%68.5
s3re.e

$613.3

193857.5
38vsv.2
3936.5
g27843.5
g.
258820.5

TA2142.5
STETE. 8
39895.S
5e982. 8
3i8097.1
a4331s5.2
2687585.2
36610.1
136068.3

53.3
37sL.9
1683.1

530.3
6.5
$23,8
1138.3
139.9
93T

187, 4
FOTR. =

389%0a,. 1

22556. 4

S1S142.7
184453.5
228s1.5

1333499, 7

2994118.5
2889513.3
iTE14E.3
31706, T
169543, 2
1328422.5
1129935.2
139387.6
TeR3.8

243.2
97,4
ieded. 1
S135.9

$35112.%

VRLRSEE R (]

UIJ-;C-EIL-)‘C'

E3faDIpaes i

Fo e fO 00
* [¥v} E’n :“j oW

CDD;&(-)-‘-&

[}

.
—




STANDARDS APPLICATION

The next step in the validation exercise was to price out the
workload changes produced by the model into work center manpower standards,
where applicable. A set of command work center manpower standards had
been obtained from AFMEA as of June 1978. These standards covered most
work centers in functions %4100 - 4163. Selected additional functional
standards wers also acquired fvom AFMEA. The work center manpower standard
equations and workload factors are iisted in Table I.1.

Workload indicators from GEBOS were command-level output measures.
Therefore, command total output was divided by the number of bases (26)

to determine the average base-level workload.

The average base level workload levels were applied to 15 functional
work centers. The manhours required to perform the FY78 monthly workload
and the increased workload were computed. These figures are given in
Table I.2. The individual work center manpower changes ranged from 5.3%
to 18.1%7. The average overall manhour increase that resulted from the
model's workload changes was 11.4%. This figure compared quite favorably
with the model's estimate of 10%.

These 15 functions accounted for 50% of the supply manpower, based
on 144 available manhours per month (21854 manhours + 144 = 151.8 spaces
+ 303.8 spaces per base = ,500). Thus half the supply manpower on a
typical SAC base was directly estimable from model workload indicators.

The next step in the validation exercise was to determine if the
functional manpower estimated from the workload was consistent with other
estimates of functional mampower. The most detailed command manpower
distribution readily available -showed end FY76 functional manpower by
4~digit functional code. The proportion of manpower in each 4-digit
function was computed and the number of available manhours by function
for a typical base was computed, based on 144 hours per space and

303.8 spaces per bagse. These figures are given in Table I.3,
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TABLE I.1

RETAIL SUPPLY OPERATIONS WORK CENTER MANPOWER STANDARDS FOR SAC

Function Workload Factor Standard Equation
4100  Subordinate manpower 6.012x" 'Y
4111 Authorized military personnel 22.04 + 31.99vx
4120 Subordinate manpower 8.12 + 4.341x
4121 Line items received and turn-ins 34.010:'3486
ingpected
4122 Supply and equipment transactions .3434:_:’7532
4123 Supply and equipment transactions 1.332;:'6844
4124  WRM/mobality kit line items (5.863 + .4994/%) 2
4125 Self-service line items (1.062 + .8591'/:?)2
4126 Supply and equipment transactions 1163 + .009479x
4130 Subordinate manpower 26.53x'841
4131 Item records 22.69 + 3.702vx
4132 Authorized military personnel 6.754 + 1.086x
4133 Item records 317.1 + .01153x
4134 Dollar value of inventory on-hand 169.1 + .0001016x
4135 Base supply manpower 212.1 + .8418x
4140 Subordinate manpower 190.7 + 2.34x
4141 Subordinate manpower 4.665 + 39.90vx
414102 Supply and equipment transactions 19.88 »3534
414104 Bench stock line items 56.97 + 2,522x
414105  Bench stock line items 85.23 + .08467%
414106 Repair cycle line items 96.55 + .06938x
414107 Avionics maintenance line items 377.9 + .1639x
414108 Assigned aircraft/missile systems 4.42 + 29.39x
4142 Subordinate manpower 85.8 + 6.61x
414201 Supply transactions 304.7 + .00497Ix
414202 Requigitions 691.4 + 134x
414203 Local purchase requisitions 75.37 + .1896x
4150 Subordinate manpower 29.96 + 8.828x
4151 Subordinate manpower 11.87x 822




TABLE I.1 (cont.)

-RETATL SUPPLY OPERATIONS WORK CENTER MANPOWER STANDARDS FOR SAC

Function Workload Factor Standard Equation
415101 Tool kits 12.4 + .55x
415102 Authorized military and civilian
population 33.28 + 1378x
4152 Subordinate manpower 26.98 + 20.8x
415202 Registered equipment .7?.08x'8]'7
415203 Equipment tranmsactions 141.9 + .007824x
415204 AF Form 601-b line items 203.2 + .9886x
415205 SPR processed equipment tranctions 12.17x° 6293
4160 Suberdinate manpower 49,67 + 5.973x
4161 Supply and equipment transactions 4.766x'29,67
416102 Supply and equipment transactions 5.305x'4271
4162 Requisitions 812.7 + .07137x
4163 Supply and equipment transactions (13.68 + .038835/:?)2
4170 N/A ___
4171 Mobile unit filter separators 212.9 + 2.664x
Demineralized water trucks + 14.63x 2
63130/50 authorizations + .3205x% 3
4172 Gallons received by truck and railrcad 193.2 + .2151x 1
Gallons received by pipeline, barge,
tanker + .0634x
Pipeline rate per hour - .00262x 3
Gallons issued to mobile units + .1313x 4
fuel tanks (over 50K) + 42.84x 5
fuel tanks (25--50K) + 35.69x 6
4174 Gallons issued: aviation fuel + ground
.3527
fuel 30.4x
4175 Gallons received per year .1332 + ,0002226x
4176 AF Form 1238 1.318 + .001327x
4177 Vehicles serviced/month 123.1 + .08719x
4180 N/A _
1250 N/A _
1251 Monthly dollar amount completed 742 + ,0014x

Purchase line items received
Contracts administered
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TABLE 1.3
k SAC MANPOWER DISTRIBUTION
As of Sept 1975
Proportional Available

Function Proportion Manhours

4100 . .0098 429

4111 .0125 547

4120 .0083 363

4121 .0193 844

4122 . 0454 1986

4123 .0760 3325

4124 .0060 . 263

4125 .0114 499

4126 0476 . 2083

4130 .0085 372

4131 .0180 788

4132 .0072 315

4133 .0186 814

4134 .0085 372

4135 .0101 442

4140 .0085 ° 372

4141 .0899 3933

4142 .0623 2726

4150 .0069 302

4151 .0374 1636 |
4152 . 0475 2078 |
4160 .0040 175 |
4161 .0524 2293 |
4162 .0299 1308

4163 . 0166 726

4170 . 0084 368

4171 .0115 503

4172 .0266 1164

4174 L1471 6436
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TABLE I.3 (cont.)

SAC MANPOWER DISTRIBUTION

As of Sept 1975

Proportional Available

Function Proportion Manhours
4175 .0109 477
4176 .0152 665
4177 .0115 503
4180 .0050 219
1250 .0003 13
1251 .1009 4415
TOTAL 1.0000 43,754
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The manhours estimated by the functional distribution and those
estimated from workload indicators can be directly compared for 9 fumc-
tions. These functions are presented in Table I.4. The two estimates
of manhours are remarkably comsistent, especially considering the man-
power distribution differed two years from the workload, and in many
cases the average workload was derived from one month's data. All
workload estimates are within 10Z of one another, and the average
discrepancy was only 2.6Z.

The next step was g~ extend the workload projections to additional
functions. Additional manpower changes could be computed from additional
workload data, by computing approximate workload from estimated manpower.
Additional workload data was collected on selected indicators in 1977
that was not available in 1978. These indicators were bench stock items
and repair cycle items. The average value of these items for FY77 was
used as the workload estimate.

For many functions an estimate of the average available manhours
could be computed from the functional manpower distribution in Table I.4.
For example, the workload indicator for function 4125 is self-service
store line items. While no data on the workload indicator was readily
available, it was possible to estimate that the workload indicator would
have a typical value of 613, based on the proportional functional man-

hours and the standard equation.

The third source of additional workload estimates was for functions
that take subordinate manpower as their workload indicator. For example,
the workload indicator for function 4120 was the manpower in functions
4121-4126. Once the manpower had been estimated for the subordinate
functions, it served as the workload indicator for function 4120. Thus

the manpower in function 4120 was derived from other functional manpower.

The workload indicator values, percentage increases, and resultant
workload value for all functions are listed in Table I.5. The manhour
figures corresponding to these workload levels are listed in Table I.G.
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Table I.4

FUNCTIONAL MANPOWER ESTIMATED FROM MODEL WOKKLOAD AND FUNCTIONAL

DISTRIBUTION
Manhours Manhours

Estimated From Estimated From Percent
Function Model Workload Manpower Distribution Difference
4122 1987 1986 0.1
4123 3494 3325 4.8
4126 2101 2083 0.9
4131 779 . 788 -1.2
4133 798 814 2,0
4135 468 442 5.9
4162 1200 1308 -9.0
4163 663 726 -9.5
4174 5954 6436 -7.5
TOTAL 17444 17908 -2.6
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TABLE I.6

ESTIMATED MANHOUR CHANGES BY FUNCTION FOR SAC RETAIL SUPPLY OPERATIONS

Source of Workload Resultant Percent
Function Manhours Estimate Manhours Increase
4100 Derivad 345 377 9.1
4111 Standard 547 573 4.8
4120 Derived 285 326 14.4
4121 Standard 844 906 7.3
4122 Model 1987 2347 18.1
4123 Model 3494 4065 16.3
4124 Standard 263 300 1.1
4125 Standard 499 606 21.4
4126 Model 2101 2332 11.0
4130 Derived 315 343 9.0
4131 Model 779 860 10.4
4132 Standard 315 346 9.8
4133 Model 798 906 13.5
4134 Standard 372 418 12,4
4135 Model 468 493 5.3
4140 Standard 295 309 4.7
4141 Derived 201 214 6.5
414102 Model 1158 1252 3.1
414104 77 Data 268 290 8.2
414105 77 Data 677 810 19.6
414106 77 Data 478 564 18.0
414107 Upper Bound 619 673 8.7
414108 Upper Bound 298 356 19.5
4142 Derived 201 218 8.5
414201 Model 748 857 14.6
414202 Model 1419 1599 12.7
414203 Standard 360 428 18.9
4150 Derived 251 292 16.4
4151 Derived 85 99 16.5
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TABLE 1.6 (cont.)

ESTIMATED MANHOUR CHANGES BY FUNCTION FOR SAC RETAIL SUPPLY OPERATIONS

Source of Workload Resultant Percent

Punction Manhours Estimate Manhours Increase
415101 Standard 820 1002 22,2
415102 Standard 729 902 23.7
4152 Derived 162 184 15.5
415202 Upper Bound 204 240 17.6
415203 Model 219 238 8.7
415204 Upper Bound 895 1051 17.4
415205 Upper Bound 486 558 14.8
4160 Derived 163 173 6.3
4161 Model 145 154 6.2
416102 Model 721 793 10.0
4162 Model 1200 1296 8.0
4163 Model 663 737 11.1
4170 Upper Bound 363 399 -10.0
4171 Upper Bound 503 561 11.6
4172 Upper Bound 1164 1374 18.0
4174 Model 5954 6414 7.7
4175 Upper Bound 477 477 0.0
4176 Standard 665 821 23.5
4177 Standard 503 546 8.6
4180 Upper Bound 219 263 20.0
1250 Upper Bound 13 13 0.0
1251 Upper Bound 4406 5190 17.8
TOTAL Model Workload 21854 24343 11.4

TOTAL Model + Standard +

Derived Workload 31497 35390 12.4
TOTAL All Workload 41144 46545 13.1
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The total percentage manpower increase for workload factors covered by

the model, FY77 workload, and subordinate manpower was 12.4%Z. Seventy-
two percent of the manpower in the functional category was covered by this
estimate.

The last group of functions included those with multiple workload
iz4icators, those whose workload indicators were impossible to project
accurately, and those with unknown standards equations. For these functions
it was impossible to determine an accurate estimate of workload levels.
Therefore, reasonable upper bounds were set on workload indicators. That
is, it it was not possible to determine how much workload values would
increase to be consigtent with other supply increases, or whether parti-
cular workload indicators would remain fixed or variable, estimates were
made favoring large workload increases. Thus, the estimates produced
for these functions probably overestimated tpe manpower increase, but

set an approximate upper bound for the manpower change.

The results for all functional manpower increases are also shown
in Table I.6. The total, upper bound on manpower increase is 13.1%.
This estimate covered 94% of the manpower in the Retail Supply Operations
functional category.

CONCLUSIONS

The workload change produced by a 107 model manpower increase
yielded from 11.4 to 13.1%Z when applied to the work center standards.
Thus, the model estimates the manpower change to be somewhat less than
that estimated by the standards, but in general the model manpower
change is consistent, in terms of order-of-magnitude, with the standard.
Considering the many assumptions and sources of bias or error that were
encountered, the model estimates appear quite reasonable.

Some of the potential sources for bias in the manpower estimates

are outlined below.




Authorizations Versus Requirements
The GEBOS model dealt with authorized manpower spaces, while the

standards were based on total requirements. To the degree that require-
ments were not fully authorized, GEBOS would overestimate manpower
productivity. This could be a reason why standards produced a larger
manpower estimate than GEBOS. However, there was no empirical evidence

of this occurring.

Fractional Manpower and Manhours

The manpower changes in the standards application exercise were

measured in terms of manhours. Actual manpower changes are made in whole

numbers of spaces.

There are separate rules for rounding military and civilian man-
hours to spaces. Fractional civilian manhours round up to the next
highest whole number. Military manhours round either up or down depending
on the number of spaces in the function and the amount of fractional

manpower.

Since 80.2% of the supply manpower is military, application of the
fractional manpower rule for military manpower is likely to result in a
smaller manpower increase than the amount computed in terms of manhours.
This factor could account for the standards estimated manpower change to

be larger than the model's manpower change.

Number of Work Centers
The validation calculations, taking total workload and dividing
by the number of bases, have the implicit assumption that there is one

of each functional work center per base. Where there are more than 26 work
centers and there are linear standards equations, the presence of a
positive manhour intercept means the manpower change would be over-
estimated. That is with more work centers more manpower is related to
fixed costs and consequently a given change in workload will produce

a smaller manpower change. If there were fewer than 26 work centers,

the manpower change may be underestimated.
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Nonlinear Biases
Many of the standards equations are of a nonlinear form, such as

AXP. For nonlinear forms, such as the power curve, it is necessary to
know the complete distribution of workload to accurately estimate man-
power, However, any distributional errors in workload are likely to
be small for the distribution of workloads encountered in SAC.

Missing Standards

Approximately 6.0% of the total estimated manhours were not
accounted for in the standards estimation. There apparently were some
work centers and standards omitted. Since this is only a small percentage

of manpower, it would not alter results appreciably.

Qut~of-Date Standards
The standards used were those available as of June 1978, In some

cases standards could have been replaced by newer standards. New
standards would likely have higher workload to manpower ratios.

Regression Coefficient Biases

The aggregate workload equations in GEBOS use only the most
significant workload indicators. The degree to which other indicators
produce manpower changes that are uncorrelated with the model workload
indicators could result in regression bias. It is not possible to pre-
dict in advance how the aggregate regression relationship is biased.
Based on the results of the validation exercise, the regression constant
could be slightly smaller than originally estimated.

In conclusion, the application of work center standard= can be
used to validate GEBOS manpower equations. The workload changes pro-
duced by a 102 manpower change in the model yield about a 127 change
from standards application. The 2% difference is probably not significant
given the numerous assumptions, approximations, and sources for error.
The key finding from GEBOS, that supply workload is highly elastic with
respect tc supply manpower was upheld by the standards. Therefore, the
aggregate manpower/workload relationship used in GEBOS appears consistent

with the standards.
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For full model validation, the process outlined above could be
repeated (with more up~to-date data where appropriate) for all major
functional categories. It would, of course, be very time consuming con-
sidering the number of work centers and commands involved. As addressed
elsewhere in this report, it is probably preferable to use this technique
on a selective basis. When full mission programming capability is
available in the model, comparison of model outputs with the results of
active command application of programmed force structure changes should

provide the most reliable basis for validation.
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MISSION ANALYSIS

This appendix describes the analysis of mission-BOS relationships
for the development of the prototype mission-BOS model.

The investigation of measures of mission capability was the first
task in the development of mission-BOS relationships. Annex 1 to this
appendix describes this investigation. Annex 1 also describes the con-

ceptual framework of the BOS mission extension.

The development of mission factors began with the analysis of base
population by program element and organization. . Selected bases in SAC

and TAC were investigated as to manpower,

Manpower outside of BOS was divided by the aircraft inventory to
determine the manpower per aircraft factor. The average manpower per
F-111D was 49.6 spaces, 692 of which was in the primary program element.
The average figure probably overstates the true variable manpower per
aircraft somewhat. Some of the manpower requirements would not vary
directly with additional manpower increments.

Alrcraft flying hours was then analyaed as to its relationship
with supply indicators. Since fuel consumption was a workload indicator
for the Retail Supply Operation Function, it was used as the principal
link between flying hours in primary and subordinate program elements.
Table J.1 displays the manpower for Cannon AFB in TAC.

The analysis of mission data continued with the collection of data
on aircraft, flying hours, and sorties. The data was obtained from the
Data Base Management Division in the Directorate of Programs (PAXRB).

The sources were:

° Air Force Inventory of Aerospace Vehicles by Station (G@33)




TABLE J.1
MANPOWER DISTRIBUTION FOR CANNON AFB

Program

Command  Element Description Manpower _ Percent
TAC 27129 F-111D Squadrons 2417 54.0
TAC 27594 Real Property Maintenance 347 7.8
TAC 27596 Base Operating Support 960 21.4
TAC 87711 Medical 225 5.0
TAC Miscellaneous === 288 6.4
Csv Miscellaneous ~—-- 144 3.2
Misc, - — 99 2.2

Total 4480 100.0

Source: Command manpower data bank for 4th quafter FY78, as of Septem-
ber 1978.
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) Quarterly Air Force Flying Hours, Landings, Sorties by
Organization (SSA-21)

Table J.2 lists the aircraft data for selected TAC bases derived

from these reports.

Fuel consumption per aircraft flying hour was obtained from the
USAF Cost and Planning Factors Guide (.AFP 173-13 (U), 31 May 1979).
Fuel consumption rates were applied to average monthly flying hours for
the TAC bases listed in Table J.2.

Base aviation fuel consumption estimated from flying hours was 227
below actual monthly fuel consumption for end FY78. There are several
possible reasons for this discrepancy. First, flying hour data were
averaged over three quarters of FY78., Considerable quarterly flying
hour variability existed, so an effort was made to reduce variability
through averaging. Secondly, fuel consumption data did not cover the
same time period as the flying hours. Finally, transient aircraft fuel
consumption could introduce considerable additional variability in fuel
consumption.

Actual fuel consumption for TAC was shown to be highly correlated
with total supply transactions, total item records, and aircraft tractors.
The relationships between fuel consumption, supply transactions, and item
records were used to relate flying hours to the Retail Supply Operations
workload indicators. Three equations exist between manpower and supply
worklcad for TAC:

RSO = 126.1 + .0040 (total item records) r2 = ,863 (1)
RSO = 235.0 + .0320 (aviation fuel consumption) r2 = ,562 (2)

RSO = 124.0 + .00125 (total tramsactions) r> = .881 (3)

Solving these three equations with respect to fuel consumption
finds the following aggregate results:
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TABLE J.2

AIRCRAFT DATA FOR SELECTED TAC BASES

Adrcraft a Flying b Average Flying
Base M/D/s3 Number Hours Sorties Hours/Sortie
Cannon F-111D 71 11,656 4,757 2.45
England A007D €4 13,012 7,466 1.74
Holloman F105A 51 5,627 4,086 1.38
FO015B 4 495 322 1.54
TO38A 76 13,226 12,910 1.02
TO38B 39 5,717 6,211 0.92
UHOO1IN 455 285 1.60
Luke UHOO1P 852 711 1,20
FO04C 73 12,554 9,369 1.34
FO15A 41 6,530 5,228 1.25
FO15B 26 3,237 2,334 1.39
FIF104G 22 2,332 2,150 1.08
FXF104G6 34 4,045 3,673 1.10
TO33A 4 786 463 1.70
CHOO3E 6 1,207 747 1.62
Moody FOO4E 34 11,484 7,990 1.44

4From Inventory of Aerospace Vehicles by Station, September 1978.

b

for 1st, 2nd, and 4th Quarter, 1978.

From Quarterly USAF Flying Hours, Landings, Sorties by Organization




1000 gallons fuel consumption = 8.0 total inventory item records

1000 gallons fuel consumption = 25.6 total tramsactions

Based on these relationships, aviation fuel consumption can be
related to supply workload indicators and manpower. The F-111D was selected
as the prototype aircraft to be used in the mission model. The F-111D has
an average planned fuel consumption of 1500 gallons per hour. However,
an arbitrary reduction in the factor was made to round the aggregate
supply indicator change to 5% for a specific level of activity. Therefore,
the factors used in the prototype model became:

° 1306 gallons fuel consumption per flying hour

) 11.43 transactions per flying hour
° 10.45 item records per flying hour
J-7
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MEASURES OF MISSION CAPABILITY

This paper provides a compilation of ways the Air Force addresses,

measures, and quantifies its mission. The purpose of this list is to

identify a set of measures that would be fruitful to pursue in terms of

their relationship to various BOS workload measures and BOS manpower.

The measures identified cam be classified in several ways:

Measures can either be absolute standards of performance
(mission_standards), or they can be performance reports of
how well units compare to various standards (mission per-

formance measures).

Capabilities can reflect peacetime requirements, wartime re-
quirements, or they can measure readiness (the capability of
a unit to make the tramsition from peacetime to wartime em-
ployment).

Measures can be direct mission performance indicators or they
can be indirect or secondary indicators that are assumed to

be correlated with some aspect of mission performance.

The measures of mission capabilities identified are grouped accord-

ingly:

Primary mission standards
Primary mission performance standards
Secondary standards and performance measures of potential use

Secondary performance measures of no potential use

Primary Mission Standards

Designed Operational Capability (DOC) Statement [1]. This formal

statement, as formulated by MAJCOMs, identifies the unit's wartime require-

ments to accomplish 1007% of its mission and contains quantitative descrip-

tions of the unit's tasked mission, including sortie rates and duration.

This statement could serve as a useful standard for quantifying wartime

mission requirements in terms of sorties and flying hours.
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Training Sorties Required [2]. Aircrews must regularly meet pro-
ficiency goals. These peacetime proficiency flying requirements theoreti-

cally reflect a unit's capability to perform its wartime mission. To meet
proficiency levels for mission-ready and mission-capable status, aircrews
msut perform specified numbers of sorties in different categories. Sortie
types depend on the type of aircraft. Some classes found were air-ground,
mission support, day and night, and air combat training. This standard
could serve as a basis for relating peacetime flying hour/sortie require-

ments to wartime mission.

Primary Mission Performance Measures
Unit Capability Measurement System (UCMS) [1]. UCMS is the standard

USAF management information system to assess unit capabilities to sustain

combat operations for 30 days. It contains the unit commander's daily
evaluation of his unit's readiness in terms of key measures in equipment,
crews, personnel, and overall readiness. Each rating is given a score
ranging from 0 to 100. UCMS ratings can be converted to C-ratings. This
report can provide empirical data on how well units are performing against
the DOC statement.

Force Status Reports (FORSTAT) [1]. FORSTAT is a daily report to

JCS on the combat readiness of units overall and in key areas, such as

personnel, equipment/supplies, equipment readiness, and training. The
C-rating criteria are C-1, fully ready; C-2, substantially ready; C-3,
marginally ready; and C-4, not ready. The FORSTAT ratings are derived
from the UCMS data previously described. The FORSTAT system is projected
to be replaced by the Unit Status and Identify Report on 1 February

1980 [5].

Operational Readiness Inspections (ORI) [2]. ORIs periodically

rate force readiness. Actual effectiveness data are collected by on-site
inspection and functional evaluation. Aircrew and munition crew perfor-
mance are measured in terms of such criteria as sorties flown, refuelings,
strike events, weapons firing, day target, night target, and side-locking
air-borne radar performance. All units are evaluated against standard
applicable criteria.
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Mobility Readiness Plans and Exercises. AFM 28-40 [4] and TAC
Manual 400-1 [S] set mobility requirements and COMTAC Force Generation
Publication 200 sets time frames for deployment of force packages. IG

teams, ORIs, and MEI reports evaluate units according to mobility capa-
bilities, training, and readiness criteria. The degree to which readiness
plans and exercises define supply requirements, training, operationally
ready equipment, and maintenance provides a potertial means of relating
mission readiness to BOS.

Management Effectiveness Inspections (MEI) [2]. MEIs rate units as

either satisfactory or unsatisfactory under peacetime assumptions. Each
functional area is evaluated under a variety of inspection criteria, and
rated either laudatory, minor deficiency, or major deficiency. Functions
evaluated include Personnel, Administration, Security Police, Comptroller,
Weather, Organizational Maintenance, Intermediate Maintenance, and Supply.

Operaticnal Readiness Rates [6]. Status reports document individual

unit ability to provide operational aircraft (or missiles) sufficient to
satisfy sortie and alert requirements of 1ill kinds. The Aerospace Vehicle
Inventory, Status and Utilization Reporting System reports mission equip-
ment status in terms of missior capability. That is, whether they are:
fully mission capable €(FMC), partially mission capable (PMC), or not at
all mission capable because of deficiencies in maintenance performed
(NMCM), supplies required but not on hand (NMCS), or both (NMCB). This
classification replaced the previous "not operationally ready due to
supply (NORS) or maintenance (NORM)" classification system. <{lassifica-
tion is based on peacetime standards of maintenance, supply, and persomnel
utilization. Such data could provide a means for linking actual aircraft

readiness to actual maintenance and supply conditioms.

Proportions of Mission-Ready Crews [2]. Assigned aircrews are

evaluated against the sortie training requirements for mission-ready
crews. The proportion of assigned crews meeting these standards is one

description of the peacetime mission readiness of a base. This measure
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is subject to considerable variability if a squadron is undergoing con-

version, or is serving as a replacement training squadron.

Secondary Standards and Performance Measures of Potential Use

Flying Activity [7, 8]. Measures such as sorties per month,

flying hours per month, and sorties/flying hours per aircraft can serve
as quantifiable measures of mission capability and activity. These
activity-level measures should be related to specific training or combat

requirements, however.

Pilot Experience Levels [2]. The experience levels of pilots

could serve as a general measure of pilot capabilities and hence mission
capability. Pilot flying hour experience can be broken down according
to several categories, such as combat experience, and by aircraft. It
is probably not useful as the primary measure of mission, but it could
provide additional empirical data on how pilot flying time and sortie
experience are likely to be distributed.

Sortie Event Content [2]. Related to the number and types of

training sorties is the event content of each sortie. There are TAC and
general AF standards that must be met by each sortie. Event content might

serve ag a secondary factor for projecting flying hours based on sortie

types.

Mission Manpower Authorizations by UE. This is used as an overall

descriptive measure to assess manning ratios and support efficiencies of
similar units [2]. Manpower was classifeid as required by wing, fighter
squadron, maintenance, and support elements. While not useful directly as
a measure of mission capability, if organizational components manpower re-
quirements per UE are reliable, that information could be used as one ele-

ment of information in estimating population-related support requirements.

Direct Maintenance Manhours per Flying Hour (DMMH/FH) [9]. DMMH/FH

is proposed as a measure of flying hours as they relate to maintenance

man-hours. The actual observed man-hours can vary in the short run due
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to the urgency of sortie generation, deferred maintenance, and on-the-job
training [2]. Such relationships can be useful to the GEBOS model, but
GEBOS should probably rely on derived DMMH/FH factors, rather than short-
term statistical observationms.

Defense Resource Model (DRM) [10]. DRM was developed by GRC for
the Congressional Budget Office to describe che budget impact of DOD

requirements. The model is driven by force chénges in primery aggregated
elements (Strategic and Tactical/Mobility forces). These changes in turn
drive changes in other areas such as auxiliary activities, mission support,
central support, and miscellaneous through a series of linear, hierarchi-
cal relationships. While not a standard or performance measure as such,
DRM methodology might be adapted for projecting BOS manpower as a function

of mission unit force structure.

Secondary Performance Measures of No Potential Use

Maintenance Experience [2]. One intermediate measure of maintenance

capabilities is the average years of experience of maintenance personnel.
Theoretically, experienced technicians will be able to perform a greater
variety of maintenance tasks more efficiently. This measure is not rele-

vant for GEBOS purposes.

Abort Rates [2]. Related to the level of operations is the number
of missions aborted. It could serve as a measure of maintenance-aircrew
proficiency. However, abort rates observed by Morgan and others were

usually low with little expiainable variability.

Base Self Sufficiency Indices [2]. Such indices reflect the ability

of units to accomplish field and intermediate maintenance with their own

resources. While a potentially useful index, it is usually quite high
and appears to have too little variability for GEBOS analysis purposes.

Accident Rates [2]. Accident rates could be a measure of pilot and

training proficiency. Observed values found there was little explainable
variation that could be directly related to training or mission capabili-
ties.
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Proposed Analysis Plan
Figure 1 is a conceptual display of the proposed BOS mission exten-

sion. BOS manpower requirements are based on peacetime BOS workload.

One reason for this is that in wartime the emergency work week will in-
crease available manhours by approximately 682.l Also, many BOS workload
factors are population- rather than usage-related. For these reasons,
there is an implicit assumption that peacetime BOS manpower for a given
installation will support its wartime workload (to include deployment
commitments). Thus, the next key activity in determining the relation-
ship of BOS manpower and mission capability is the analysis of the impact
of peacetime mission demands on BOS workload.

Several aspects of peacetime mission capability should impact on
BOS workload factors. Mission personnel clearly will contribute to popu-
lation~-related workload that drives Administration, MWR, and Other Base
Services manpower requirements. Other peacetime mission capability mea-
sures will drive other workload indicators. Flying hours and sorties
flown should determine aviation fuel consumption, a key supply indicator.
Other éission requirements will contribute to vehicle inventories and
supply inventory and transactions. Thus, mission capability can be seen
as a contributor to both mission manpower-related and mission activity-
related portions of BOS workload.

Extension of BOS workload-BOS peacetime mission requirements can
make GEBOS a useful programming tool as well as an explanatory model.
Model users can input various mission requirements in terms of aircraft
by model-design-series and a utilization rate. The model-design-series
can then be used to generate various fixed mission manpower and BOS sup-
port (such as supply inventory requirements) data and the programmed
utilization rate, in such terms as flying hours, sorties and/or alert
lines will generate additional activity-related supply requirements.
These total requirements can then determine BOS manpower requirements
using production function and constraint relationships similar to those
of the existing model.

1W’artime projected available manhours 244 per month versus 144.9 current.
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The final step in determining the impact of BOS changes is the
investigation of the relationship between peacetime mission capabilities
and wartime nission capabilities and objectives. Flying hours and peace-
time sortie requirements are necessary to maintain pilot and crew pro-
ficiency. These training requirements relate to their ability to perform
wartime missions of various types and with particular frequency. These
wartime mission capabilities will determine what mission objectives the
crews can be expected to accomplish. It should then be possible to make
quantified statements about the impact of BOS changes on peacetime activity
and force levels and the relationship which these changes, in turn, have
on wartime capabilities.

During the remainder of the current effort, major research concen-
tration will be focused on establishing relationships between peacetime
mission activity and BOS workloads and the development of a prototype
or demonstration capability to predict BOS requirements by functional

grouping as a function of changes in force levels and activity rates.
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